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By Dr. EDWIN HUBBLE 


lal § 
| I) EXPLORATION OF SPACI 
| PROPOSE to discuss some of the recent 
exploratirons in the realm the nebula 
‘ wear directly on structure of 
erst The earth we inhabit is a 
® member of the solar system. The sun 
ts family of planets seems isolated 
mework of | space, but the sun is merely a star 
| ne of the millions which populate our 
particular region of the universe. The 
stars are scattered about at enormous 
ervals. but on a still greater scale they 
are found to form a definite system, 
gain isolated in space. On the grand 
= scale we may picture the stellar system 
drifting through the universe as a swarm 
bees drifting through the air 
; From our position somewhere within 
system, we look out through the 
swarm of stars, past the borders, into the 
LI niverse beyond. It is empty for the 


b ' I most part vast stretches of empty 


space. But here and there, at immense 

tervals, we find other stellar systems, 
mparable with our own. They are so 
istant that in general we do not see the 
ndividual stars. They appear as faint 
patches of light and hence are called 
nebule, z.e., clouds. 

The nebule are great beacons, seat 
ered through the depth of space. We 
see a few that appear large and bright 
These are the nearer nebule. Then we 
find them smaller and fainter in con 
stantly increasing numbers, and we 
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“now Ww 
irther a ‘ 
1nTtes ! 1) " } 
WIT! Tie (r] ~ ~ ) 
reached the frontiers of the ki 
verse. This last horizon defines 
Observable Reo ! the reg ! i spa 
which can be exp \ eXIS 
scopes | S a vast sp some 600 
million lig vears in cdiamete} 
out which are seattered 100°) n 
nebulze 
The quest ! mmediavtely arises as 
whether the nebulew form an solat 
super-system, analogous to the system 
the stars but on a still grander sea 


Actually, we find the nebulw s 


singly, In groups and oeccasiona 
vreat clusters but when very ara 
umes of space are considered 


deney to cluster averages out and t 


very limits of our telescopes the dist 
bution is approximately uniform. If 
observable region is divided into 100 


1000 or ever 10.000 equa 


parts 
nebular contents of the various fractions 
are very closely simila There is 1 
evidence of a thinning out, no trace of a 
physical boundary. The realm 


nebulw, we must conclude, stretches on 


and on, far beyond the frontiers 


Observatiol S vive not the sliohtest 
hint Of a super-system 2 nedu 
Henee, for purposes oF spec ilation, we 


may invoke the principle of the un 
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THE ‘‘WHIRLPOOL NEBULA’’ (M.51 IN 
CANES VENATICI 
THIS, THE FIRST NEBULA IN WHICH THE SPIRAI 


STRUCTURE WAS DISCERNED, IS ABOUT ONE MII 


LION FROM THE EARTH TAKEN 


AT MT 


LIGHT 
WILSON 


YEARS 
OBSERVATOBY OF CARNEGIE IN 


STITUTION, 


formity of nature and suppose that any 
equal the 
random, will exhibit much the 
the re- 


other portion of universe, 
chosen at 
same general characteristics as 
gion we can explore with our telescopes. 
As a working 


until it leads to contradictions, we may 


hypothesis, serviceable 
venture the assumption that the realm of 
the the that the 
Observable Region is a fair sample and 


nebulw is universe 
that the nature of the universe may be 
inferred from the observed characteris- 
ties of the sample. 

CHARACTERISTICS OF THE OBSERVABLE 

REGION 

The characteristics of the Observable 

Region as a whole forms the main sub- 
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ject oft the present discussion. b 
added, 


intormation concerning 


1] 


appendix will be Indica 
kind ol 
verse we may ! 
sample 

We are situated, by 
center of the Observable Ree 
rhborhood—the s 


immediate nei 


the planets—we know rather int 
but 


increasing 


knowledge fades rap 
distance We K} 


thing about the stars, a little 


our 


} +1 
aimost nothing 


nearer nebule, 


more remote nebulewe save the 
tions, their apparent luminosit 
the nature of the light which th 
Information concerning the Obs 
Region as a whole is thus rest} 
the most general features only 
tribution of nebule and the n 
spicuous characteristics of the 
These data, together with 
laws of nature, which we assum: 
everywhere, are our present 
nature of the universe 

Let us start with distribut 
nebule are beacons scattered 
space. In order to determine 
tribution it is necessary to kn 
intrinsic luminosity, @.e., the 
power—both the average luminos 


the range. If some nebule wer 


times” brieht 


million 
the 


sically a 
with st 


others, as is case 


distribution w 


problem of the 


extremely difficult, for apparent 


ness would then be a very poor 


tion of distance. Kortunat 


nebulzw are all of the same orde! 
trinsic luminosity. This int 


was derived as follows. 


DISTANCES OF NEBULA 


nebule stellar ! 


The 


some of them are so near that a 


are S\ sTé 
the individual stars ean be detect 
the modern Stars 

fundamental criteria of 
We know something ab 


reflectors. 
nebu 
haneces. 
and wherever we find them we c¢: 








THE REALM OF 


recognize their types, estimate 
andlepowers, and so derive their 
from their apparent Taintness 
en of the nearest nebulz, various 
stars are clearly recognized and 


, r s are rather accurately deter 


nstance, some 40 cepheid variable 
found in M31, the great spiral 


1 in Andromeda. Such stars in our 
system average about 3,000 times as 

as the sun. In the spiral they 

1D var about 150,000 times fainter than 
intest star that can be seen with 

naked eve. A simple calculation in 

ites that the spiral must lie at a dis 
si of nearly a million light years 


Other types of stars which can be recog 
| in the nebula indicate the same 
if distance, and hence we consider 
spect that the results are reliable. Such ae 
y, however, is attained only for a 
vy few of the nearest nebule. 
S In several dozen other nebulw we ean 
tect a few stars, but can not recognize 
types Nevertheless, we have 
ny reasons for supposing that there 
s an upper limit of stellar luminosity 
that this limit, about 60,000 times 
is bright as the sun, is in general at 
“1 and seldom surpassed in all the 
great systems of stars. Hence we may 


iSS 


ne that the brightest stars in all 
rs nedbulw are 60,000 times as bright as the 
sun and estimate their distances from 
r apparent faintness. The results 
may not be aceurate individually, but 
are reliable for statistical purposes. 
Finally, the great cluster in Virgo, a 
compact group of several hundred 


ebule, is so near that a few stars can 
be seen in a few of its members. These 
stars indicate the distance of all the 
S several hundred nebule in the cluster. 
The twenty known clusters, moreover, 
all similar groups, and their relative 
stances were already known. Hence 


; distanee of the Virgo cluster indi- 
‘ tes the distances of them all. 
In this way it has been possible to 
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A 


.? 
assemdie a ‘ 
thousand n whose dls s 
hence whose r ImMInoOs S al 
SIONS are KI At a Sis 
sample ndicates 
the nebula san 
umInosity iverage about 50 1 
] hn tim s » ! N | » 
brightest are ab 10 mes 
than the ave) al : 
about 10 times fa r, bu ! 
fall within ! w limits m 
to twice fi rau em a 
mean of any ns 
100 nebu i Se] rana \ r 
closely Slmliar re rit 
Kor statis purposes, wher al 
numbers at neerned, we may assume 
that the nebule are equally luminous 
and that 1 r apparet unthness 1 
cates their distances 
DISTRIBUTION ¢ NEBUI 
The distribution nebulw cai 
fore be studied by counting the numbers 





SPIRAL NEBUI 
THE REGION OF SPA 
VITH EXIS 


URSA 


MAJOR 
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e to successive limits of appar IS ¢ rs O S < 
ntness. The results represent are sprea R 
s of nebulz in spheres of succes represented st 
evreater radii, and the differences ‘he sequence 1 er varies. ear e 
numbers of nebulz in successive ts place ) S 
shells. In this way the nun eht of different wave-leneths 
nebule per unit volume, 7.¢., The the short waves of 1 et or} , 
listribution of nebuliw, has beer encthen st ' . 
ed throughout the observable re te 1 , : o ae 
lo a first approximation the = end 
distribution is uniform. Eael Three k ‘. 
e of space, represented by a spher distinguishes \) neandes 


radius of 10 million light vears, e.g... elee 


ns on the average about 2,500 Poss ble « rs or wat } S 
we. Each nebulw is about 80 mil spectrum. is ~ . 
mes as bright as the sun and per red 
s SOO million times as massive On An ineat S ! 
verage, the nebulw are about one radiates o1 Va Wiis | ! 
hall million light vears apart its spectrun nSISts f is , } 
uniform distribution of nebula spots or lines strib 
ns that, on the grand seale, the den pattern. This is called an emiss s 
matter in space 1s uniform and trum The pattern L DI . 
‘an caleulate the density There is Characterist I the pal . 
average, one nebula, 800 million volved, and unknow) SES 
eS aS massive as the sun, for every readily dentified from : 
n billion eubic light vears or roughly alone 
sun per billion or thousand million Finally, the ire abs 
ight vears. In ordinary units this When an incandescent solid, givit 
s equivalent to one gram per 10°° cubic course, a continuous spect 
meters, and may be visualized as rounded by a ler vas R . 
sp mding to a grain of sand in eael rounded D\ ! sD R 
ime of space equal To the \ lume of sorbs just t se 4 rs’ W 1 \ 
arth The nebule are seattered radiate if itself neandes ' 
thinly, and space is mostly empty sorption pl : . 
In this caleulation we consider only in the otherwis nt ss 
matter concentrated in nebula the backe : 
! is doubtless matter seattered be dark lines 
en the nebule which has been ig mospheres stars 
ed. How much, we do not know; we The study of absorption s 
only say that there is not sufficient dominating feature 
be detected—not enough to appre omy rnis 
DIN dim the most distant nebulw that amount of nformatiol , , 
he observed physica aie e stare 
, planets an nebula ‘ 
VELociTy-DIsTANCE RELATION ss Miata thins te tiadiie anal 
lhe second characteristic of the Ob peratures of stars, surtace in ‘ 
rvable Region, the velocity distance re total luminosities distances 


mn, introduces the subject ot spec in the ling sic] 
m analysis. When a light source Is The signifi¢Gance of spectra nay at 


‘wed through a glass prism, the vari dicated by a mely 
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ONE OF THE MOST BEAUTIFUL OF THE 
SPIRAL NEBUL® (M. 81 IN URSA 
MAJOR) 

ITS LIGHT TAKES 1,600,000 YEARS TO REACH US. 
THE CENTRAL REGION IS UNRESOLVED BUT IN THI 
OUTER PORTIONS SWARMS OF STARS ARE VISIBLE. 
THESE ARE SIMILAR TO THE VERY BRIGHT STARS 
IN OUR OWN GALACTIC SYSTEM. TAKEN AT 


MT. WILSON OBSERVATORY 


From Mt. Wilson the lights of some sixty 
cities and towns are visible, spread over 
the valley below. A direct photograph 
with a camera shows swarms of lights 
similar to a field of stars, but tells noth- 
ing as to the nature of the lights. When 
a glass prism is placed in front of the 
camera lens, each light is spread out into 
a spectrum. Then the differences ap- 
pear. The filament lamps show continu- 
ous spectra, are lights show the emission 
spectra of carbon vapor, neon signs show 
two or three isolated colors. In the same 
way a direct photograph of the sky 
shows a field of stars. Except for their 
different luminosities the stars a!l ap- 
pear alike. A photograph of the same 
field, with a prism in front of the lens, 
shows each star drawn out into its spee- 


trum, and differences in 


the 
the light are at once apparent 

Yellow stars like the sun sl] 
sorption of hydrogen and of i 
in their atmospheres and, near 1 
end, a pair of strong dark lines 
calcium absorption. These latt 
and Kk lines of caleium, are 
conspicuous feature of the s 
are unmistakable wherever 
found. On the same seale, the s) 
nebulze resemble those of ve 
The H and K lines are read 
nized, and certain hydrogen 
lines as well. 

The spectra of nebule, howe 
hibit a peculiar characteristie i 
details—the dark lines—are n 
usual positions. The lines are 
placed toward the red end of 
trum and the displacements 
with the faintness of the neb 
served. The observations are s 
up in the statement—the fa 
nebula, the larger the red-shift 

Now apparent faintness of nel 
confidently interpreted in terms 
tance; hence we can restate the 
tional results in the form—red-s] 
‘rease with distance. Precise ii 
tions indicate that the relation is 

red-shifts are equal to distance: 
a certain constant. 

The relation was first establishe 
five years ago among the brighter 
nebule for which Dr. Slipher 
Lowell Observatory, had assem! 
collection of spectra representil 
pioneer work in the field. Since t 
list of spectra has been more thar 
by Mr. Humason, using the la 
flectors on Mt. Wilson With 
red-shifts now available, the dista 
lation has been confirmed and ext 
to the limit at which spectra ea) 
corded with existing instruments 
to 150 million light years, the r 
increase at a uniform rate. 

The significance of this strang: 
acteristic of our sample of the 





il 


light light years of distance. 
distribution of nebulw can be represented 
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ls upon the interpretation of red 
The phenomena may be described 
ral equivalent ways the heht is 
the light waves are longer, the 
pitch is 


have lost 


ms are slower the 


the light quanta 
ny ways of producing such effects 
nown, but of them all only one will 
we large red-shifts without intro 


g should be 


picuous but actually are not found 


bri 


other effects which 


? 
I 


S 


ne known permissible explanation 


s 


erprets red-shifts as due to actual 


m away from the observer. Rapid 
on of recession drags out the light 
ves and, as it were, lowers the pitch 


shifts, we can say, are due either t 


meu bil 


motion or to some hitherto un 
Theo 


universally 


idl 
nized principle of physics. 
‘al investigators almost 
ept the red-shifts as indicating motion 
cession of the nebulw, and they are 
uly justified in their position until evi- 
dence to the contrary is forthcoming 
On this interpretation the nebule are 
rushing away from us, and the farther 
away they are, the faster they are travel 
g. The velocities increase by roughly 
100 miles per second for each million 
The present 
n the assumption that they were once 
jammed together in our particular re- 
gion of space, and at a particular instant, 
about 2.000 million they 
started rushing away in all directions at 


years ago, 
various velocities. The slower nebule, 
n this assumption, are still in our neigh- 
borhood, but the faster nebulew are now 
The faster they are traveling 
The time 


lar away. 
the farther they have gone. 
scale seems suspiciously short—a small 
fraction of the estimated age of some 
stars—and the apparent discrepancy 
suggests the advisability of further dis 

ission of the interpretation of red-shifts 
as evidence of motion. 

The largest red-shift actually recorded 
about 15,000 


‘presents a velocity of 


THE 
4 


NEBULAE og 


miles per second at a distan ! 
150 million light years. But nebu 
be photographed out to distances tw 
or thrice the distances to wl 
spectra can be recorded Hene I 
observed relation holds to e vi 
frontiers of é bservable reg \ 
should en ll red-s s rresp | 
ing to ve S ;() or 40 Is 
miles per second, say one fil t ‘ 
tv of light 

Such red-s S are s norn S 
we nay eXD pre ib nail ‘ 
rects on « rs al pparen ImiImNnosities 
These effects are now inder investiga 

T Ters 


tion. The field is new, but 


definite prospects not only of testing 


form of the velocitv-distance relation be 


yond the reach of the spectrograph, bu 
even of critically testing the interpre 

tion of red-shifts as actual motion 
With this possibility in view, the eau 
tious observer refrains from committing 


himself to the present interpretat 


Ti 


employs the eotlortess term ‘apparent 


velocity 


THE OBSERVABLE REGION AS A 


SAMPLE OF THE UNIVERSI 
Now, in conclusion, let us see what 
sort of information concerning the w 


verse may be inferred from the observed 


characteristics of the sample The 
sample is homogeneous and _ isotropic 
and the nebulew appear to be rushing 
away from our particular position 
These meager data, together with the 
general laws nature, are all we have 

to guide us 
Mathematics deals with possible worlds, 
sc ? é 


1.e., logically consistent systems 


attempts to determine the actual world 


in which we live. So, in cosmology, 
mathematics presents us with an infinite 
array of possible universes The ex 
plorations of science are eliminating 
type after type, class after class, an 
1 + 


already the residue has dwindled 
more or less comprehensible dimensions 


Considerations of the laws of naturs 
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N.G.C. 385 DISTANCE | 
VELOCITY 3,000 MILES PER SECOND 23,000,000 LIGHT YEARS} 


N.G.C. 4884 DISTA 
VELOCITY 4,200 MILES PER SECOND 45,000,000 LIGHT YEARS 


| 
bilo 
bil | 


NEBULA IN URSA MAJOR CLUSTER neared | 
VELOCITY 7,300 MILES PER SECOND 72,000,000 LIGHT YEARS| 


} 


wroiranerir 


| 
| 


| 


aus 


WIDENED LOW-DISPERSION SPECTRA 
WITH DIRECT PHOTOGRAPHS OF DISTANT EXTRA-GALACTIC NEBUL.E SHOW 
GIVING ESTIMATED RE‘ ION VELOCITIES. TAKEN AT MT. WILSON 
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Fi 
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DISTANCE IN MILLION PARSECS 
10 20 
DIAGRAM SHOWING RELATION BETWEEN MEASURI \ On 
DISTANCE OF SPIRAL NEBULA 
on yY Is AS ) FRO SI OGRAMS TA 
0 ORS VATO 4 ) ) \ Sp ) 
to the theory of relativity, developed — etry of sp mus 
the genius of Einstein and now gen formity (>| possib 
accepted. According to relativity, only thre pe : 
arge-scale geometry of space is de completely. O . 
rmined by the contents of space. This so familiar mos IS 
endence is expressed in Einstein’s the very exist . 
is cosmological equation and mod Riemannian ¢ ! 
smology is largely a series of at which the consensus 
pts to solve the equation. It isa re- as the mos : : 
n between symbols, and solutions arge-seale f¢ S ! 
not possible until the symbols are Riemannian s ew ~ 
rpreted. Observations as yet furnish tive curvatul Ss more 
partial interpretations, and hence rectly from bser ( 
various solutions already proposed of our samp ssp S 
rporate a certain amount of guess scribed as t dimens 
wue of the sp Just as 
most reasonable speculations run of a sphere w s uniforn 
as follows. Since the contents of curvature has a finite area b 
is distributed uniformly, the geom aries, so the three-dimensiona 
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with its uniform positive curvature, has 
a finite volume but no boundaries. In 
other words, we live in a finite universe. 

The volume is determined by the 
radius of curvature (again like the area 
of the surface of a sphere) and the 
radius of curvature is determined by the 
amount of matter, t.e., the density of 
matter, in space. The density actually 
observed, 10 vrams per cubie centi- 
meter, suggests a radius of about 3,000 
million light years and a volume of the 
order of two or three million times the 
volume of the Observable Region. Such 
a universe would contain about 500 mil- 
lion million nebule. This is an instan- 
taneous picture, representing the situa- 
tion for the past 200 or 300 million 
years. 

The conception of a homogeneous uni- 
verse with a definite volume and definite 
contents seems moderately comfortable 
until we remember the red-shifts. The 
conception is derived from relativity, 
and relativity assumes that the universe 
will appear much the same no matter 
where the observer happens to be situ- 
ated. Since the nebule appear to be 
rushing away from our particular posi- 
tion, they will appear to be rushing 
away from any other position in which 
an observer is located. This apparent 
anomaly is explained on the theory that 
the universe is expanding, The radius 
of curvature is a function of the time 
and is now increasing. The volume is 
increasing and the density is diminish- 
ing. The conventional analogy in two 
dimensions is again with the surface of a 
sphere, say a rubber balloon which is 
being inflated. From each point on the 
surface, all other points are retreating 
and, within certain limits, the farther 
away they are, the faster they recede. 

The expanding universe, with its 
momentary dimensions as previously de- 
seribed, is the latest widely accepted 


development in cosmology 
finements as to the nature of 
sion have been discussed at 
always with the aid of addit 
sumptions concerning the va 
which there is no consensus 
Even the present position depen 
lutely upon the interpretation 
shifts as Doppler effects rep 
actual motions. 

Further radical advances in 
ogy will probably await the 
tion of more observational 
elimination of more types of 
worlds. The data will come eit 
more detailed investigations of 


ent Observable Region or fro 
nificant enlargement of the regi 

The latter alternative will be a 
with the 200-ineh refleetor in 
construction for the California | 
of Technology, with the assistan 
cooperation of the Carnegie Inst 
of Washington. This great teles 
the hands of experienced reseal 
in the two institutions, is expect: 
large the available sample of 
verse some ten times In a single st 
will inerease in a corresponding 
the chances that our sample is 
significant. 

I believe the 200-ineh will di: 
answer the question of the int 
tion of red-shifts, whether or 1 
represent actual motions, and if 
represent motions—if the univers 
panding—the 200-inch may ind 
particular type of expansion 

This prospect is the elimax 
story. Our present informat! 
cerning the universe is necessaril\ 
It is new and raw and will mat 
with time and continued study 
great significant feature is that 
steps have actually been achiev 
in our generation, for the first 
structure of the universe is Db 
vestigated by direct observations 





SOME MORTUARY CUSTOMS OF THE WESTERN 
ALASKA ESKIMOS 


SSOR OF BIOLOGICAL SCIENCES 


PROF? 


DENT OF ESKIMO AND INI HOO! 


NAN Si 


BUREAT 


1OUGH in recent there has 


nsiderable stimulation behind the 


years 


ogical and anthropological study 

western Eskimos no ethnological 
sociological investigations concern 
the cultures of these people have 
made since Petrof (1880) and Nel 
1890 This there 
has for its purpose the supplement- 


f any previous stud conducted 


L877 article. 
ies 
this line and is not intended as a 


‘ism or correction of the results of 


former ethnological investigations. 
» author has long ago recognized that 
aboriginal peoples of western Alaska 
rapidly becoming Americanized by 
reason of their increasing contacts with 
Hence, if much of this 
valuable information is to be preserved 
r the benefit of future generations, it 
done now. This dissertation is 
a part of the product of the author’s 
eight years of study and experience dur- 


white race. 


y + > 
LUS he 


intimate contact with these 
people. As indicated by the title of this 


apt 


ng an 
icle the present study will be con- 
fined to an examination of the mortuary 
practises which have been racial customs 
imong the western Eskimos and in addi- 
tion a few of the practises and customs 
which intimate bearing 
Krom the stand- 
of pure ethnology and also ethno- 
| archeology the burials, mortuary 
of the Eskimo 
people are fundamentally important to 


he broader and more general subject of 


have an upon 
heir mortuary rites. 
point 
LOg1Ca 


"1Te@S 


and memorials 


Eskimo ethnology. 


Since 


i 


Petrof 


the time of Nelson’s and 
’s investigations among the west- 
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By CLARK M. GARBER 


AT 


CAPITAI 


ern Eskimos great changes hi: 


] + 
ISU! 


place in their reographical bution 
The group or tribal boundaries given by 
Sines 


Nelson can no longer be applied 


Alaska began ck 
people 
I) 


caused intel 


the Americanization of 
marcation lines separating these 
bee 


. 4 
creased social contacts | 


into tribes have me indistinct 
ave 
tribal I] 
that 


mixed. 


intervillavge marriages 


and 0 
bloods have been pretty genera 
Where the Malmutes, Kusk 
Ikogamutes or Nunivaga 


end 


would be a very difficult 


wagamutes, 
reographically 
dete | 
1\ 


fine «dis 


mutes begin or 
matter to 
mine 


not 


or the purpose of this stuc 


IS necessary to make such 


tinctions, since the matter at hand di 
pends to a greater extent upon custom 
Philologically 
Alaska 


he 
groups 


and language 
the 
divided 


first 


grouping 
oft 
major 


western Eskimo 


into 


can 
The 
involves people 
the belt 
averaging two hundred miles in widt] 
from the Alaska to Norton 
Sound. The t 
Norton Sound 
people living in a similar coastal belt 
Norton to Point 
Within these groups can be found dia 


two 


group all Eskimo 


inhabiting western coastal 
Peninsula 


second begins a 


group 
and involves all Eskimo 


from Sound Barrow 
leetie differences which in turn could be 


used for the basis of finer distinetions 
vet they do not affect the custom group 
This di 
rather than customs differentiation 

the Nel 


constructed his cultural classification 


ing. dialectical fferentiation 


was 


no doubt basis which son 


upon 


By grouping the western Eskimos of 
Alaska to their 


practises and customs we find that, not 


according mortuary 
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unlike the linguistic grouping, two ma 
jor groups prevail. The line of demar 
eation between the two major mortuary 
custom groups is, for this purpose, iden- 
tical with that of the language groups. 
However, we must recognize that even 
this group classification does not imply 
such differences in individual or group 
characteristics as to lead the reader to 
believe that there are sharply defined 
tribes, such as are found among the 
American Indians. The death, burial, 
memorial and religious rites of these 
people are taken as the basis for group 
ing them according to their mortuary 
customs. There is no doubt that these 
two major mortuary and _ linguistic 
groups existed long before the white 
man established contacts with the west 
ern Alaska Eskimos. The line separat 
ing these groups is comparatively sharp, 
while the boundaries of the groups 
given by Nelson are rather indistinet 
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CUSTOM AND PHILOLOGICAL DISTRIBUTION OF THE 
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FIG. 1. GRAVE OF AN ESKIMO 
OF KIPNAGAMUTI 
HERE STARVING 
TORN 


\ GoopD 


And it is difficult to detern 
one group began and another 
because of the gradual merging 
group with its neighboring g 
this discussion I will therefor 
these two groups as the nort] 
southern groups of wester 
Eskimos. 

In his primitive state the Es 
votes his life, not to the aecum 
a large amount of worldly good 
preparation for death, but to 
sition of making his existence 
just as pleasant and effortless 
ble. Not until he arrives 
door does he expect to attain 
The Eskimo after-life is ava 
good and bad alike, for in his 
there is no eternal punishment 
wicked or evil. Closely assoc 
his primitive religion are thi 
which he has developed in the 


preparing the dying and thé 


| 


proper entry into the world of | 
beyond. 


MORTUARY CUSTOMS OF ESKIMOS 


Causes OF DEATH 
ite man has found an easy way of economic con 
nt for an unaccountable death  vears brought 
ne the cause to complications. tribute 
Eskimo this simple explanation — tha 
not suffice. There are many = snuffed out by 
death among primitive peoples. some relative 
ey understand because they are was not prac 
but the invisible mysterious famine and 
are always attributed to the dis pelling econo 
re of the spirits. The Eskimo necessary 
is full of spirits. All animate and — foods to the able-bodied 
ate things have them. There are’ were also favored in t 
of the living and spirits of the nation of unnecessary 
All mortuary rit 

causes of death may, for the pur death were, of 
sequent to death, 


| 


this discussion, be classed as nat- 
and in preparations could be 


and mysterious or visible 
The natural causes of death are It was the mysterio 
permitted actual preparati 


} 


ir casualties, domestic quarrels, acci- that 
nts, conflicts with wild beasts, suicide fore death In the case of disease 


believed that the ’ ) afflicted 


d age. The mysterious causes of 
are those due to sickness, insan displeased one or 


childbirth, evil spirits and disap If the magic, incantations and physica 
arance ministrations of the shamin or witel 
the cases of sudden death no pre doctor failed to effect a cure, then it was 


ting Tl 


decided that the evil spirits infes 


tory rites could be accomplished. 
if he appeased hol 


in cases of death from old age — sick person could m 


iden demise was in ancient days ex- could they be forced leave 
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¥~ v.¢ 











2. ILLUSTRATING THE METHOD OF INTERMENT ON BERI 


CORPSE HAS BEEN WRAPPED IN A WALRUS HIDE AND THEN PLA‘ » 1 \ 


OUGH HEWN PLANKS. BEFORE THIS GRAVE COULD BE EXPOSED 
ANTITY OF LARGE ROCKS WHICH HAD BEEN PLACED ON 14 > OF 


AGAINST PREDATORY ANIMALS. 
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ABOVE GROUND BURIALS 
\KOOLARAK ON THE LOWER KUSKOK 
EACH BOX CONTAINS THE CORPSE 
AN DULT WHICH HAS BEEN JACK-KNIFED IN 
ORDER THAT IT MAY OCCUPY THIS SMALL SPACE. 
THE BOXES ARE MADE OF ROUGH HEWN PLANKS 
FASTENED TOGETHER WITH WOODEN DOWELS AND 


RAWHIDE LASHINGS. 


The patient thereupon stoically resigned 
himself to his fate and preparations 
were made for his death. Should the 
shamin experience too many failures in 
his practise of medical rites, he was 
looked upon as a man of evil. This has 
been the cause of an early death for 
many a shamin. To-day the western 
Eskimo is treated for his ills by the 
white man’s yungchowista (doctor), yet 
after fifty years of the white man’s edu- 
cative efforts they have little faith in the 
white man’s medicine. I have witnessed 
them procure medicines from the white 
doctor, take this medicine directly to 
their shamin or yungchowista, who de- 
stroyed it or kept it for his,.own pur- 


poses, and ask their own conjurer of 
medicine to treat them for théir ills. 
The physical ministrations practised 


on the sick by the shamins very often 
were, unknown to them, the actual cause 
of the patient’s death. I recall one case 
of this kind which I personally wit- 
nessed. In the village of Keengegan on 





Bering Strait a small boy had « 
pneumonia. The medicine 
the village was called in to n 
the patient, contrary to my ad) 
parents. After many feelings 
nipulations of the child’s b 
authority on Eskimo med 
nounced that the child’s liver 
much enlarged. She then pro 
reduce this enlargement by m« 
foree, even against my vehemer 
tions. The result was a seriou 
nary hemorrhage, which caused 
a very short time. 

Lingering sickness very ofte1 
in sudden death. Amone the 
Eskimos of western Alaska 
custom to shorten life in eases 
sickness. This amounted to not 
than deliberately killing the sic 
The act was usually performed b 
close relative and was not ¢ 
unless the sick person Was a 
den to the relatives. Thus w 
economic situation again dictat 
shall live and who shall die 
I did not witness such an act 
and economic adjustment I re 
case in which no doubt could r 
my mind that the act had bee 
This was a case of a once famous 
who had been brought to his bed 
deer furs suffering from 1 
man’s dreaded plague. For 
weeks this man lived with his 
growing weaker and weaker 
On this occasion I came into the 
bring comfort and medicine 
patient. His brother sat m 
whetting his hunting knife t 
edge. Both knew the purpose 
preparation, yet they visited, ¢ 
about many matters and even 
casionally, but neither made a1 
sion to the contemplated act 
following morning a cousin of 
man came to me with the advice t 
patient had died during the 
Upon my suggestion that I exan 
body, consternation was plainly 
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This convinced me that the new 
ated death pact had been car his body and 


; 


But, since it was in fact an weapons, too 
erey and economic adjustment placed in his 
deem it advisable to pry into” amuck and br 
‘any further. In truth the con next world 

these people would thereby be One dav (1926 


| and | would vain nothing prised tO recely 


‘ir tight-lipped stoicism. The from a man whe 


as then clothed in new reindeer — village of Ikpick 
rka, new mukluks and new seal 
ittens, all of which had been /¢¢ 
n preparation and expectation of 
ath. The coffin or box was built 


the innie and the body hoisted JJere we find a 


the window or smoke hole in the carry out triba 


ter which it was placed in the box — jad established cont 
funeral rites begun siomarics 
th of the Insane: Eskimo people he would ' 
a great Tear of an insane person. brother ] t viven mv sanct 
believe that the spirits have all for we , ; 
the deed. fF lately the next tri 


him and that he just wanders 





it aimlessly. It is also believed that 
spirits enter the body in which the 
spirits will no longer live. For this 

it is thought that the insane per 

s just the same as dead, but that the 
its have left his body while he was 
alive. Violently insane persons 
put to death quickly, since they 

re believed to be very dangerous 
ers less violent were tolerated until 
more opportune time or until they had 
mitted some depredation that war 
d quick destruction. In a village 
he Seward Peninsula a man’s 
ther-in-law had gone insane. This 
person was tolerated about the 

nie and was even fed and slept in his 
her-in-law’s dwelling. However, 
night before the household had re 











|, this insane man became violent 
| threatened to kill all members of FIG ESKIMO BURIAI 
family after they were all asleep. 


His brother-in-law waited until the crazy K UsKoKWIM 


in had fallen asleep in his bunk and que ero 
without the least compunction port ru 
bbed him to death. His body was THE MIXTURI 
én prepared for burial, but he must with THE MODERN 
buried without the embellishment of M 





THE SCIENTIFIC MONTHLY 











PORTION OF ESKIMO CEMETERY AT KEENGEGAN ON BERIN( 
FIND THE GRAVES PLACED AMONG THE ROCKS ON THE MOUNTAIN SID 
ING GEAR, UMIAK AND KAI : tAMES AND SOMI IES OF 
STREWN ABOUT AND OVER THE BURIALS IN THIS CEMETERY THE Al 
FIGHTEEN HUNDRED VISIBLE BURIALS, WHICH ATTESTS THE STRENG' 
BY THIS COLONY. INHUMATIONS WHICH HAVE DISAPPEARED FROM 


WOULD PROBABLY NUMBER INTO THE THOUSANI 


brought word that the insane man had dwelling at daybreak. In 
died a natural death during an insane — stances, particularly to thy 
fit. Did he? Norton Sound, I have known 
If a person designates before his to be kept until the second 
death just where he wishes his body to death before inhumation.  T! 
rest it is considered a very sacred duty ever, is an exception rathe! 
on the part of the relatives to see that rule. It is only under unusua 
the dead man’s wishes are complied — stances that a corpse is kept 
with. Some have selected crevices in’ Such circumstances involve 
the mountain rocks, some designate the of the box. sendine word to r 
tops of peaks, some wish a_ particular completing the new outfit of clot 
plot of ground which has attracted — the corpse. The corpse is nev 
them, and some choose to have their out of the dwelling through t! 
bodies rest in old family innies which entrance. In the ease of an it 
are no longer used as dwellings. It is removed throueh the smoke | 
rather infrequent that the Eskimo se- dow jn the top of the struetur 
lects his burial spot before death. The  qeeeased lived in a lowe eabin 
usual custom is to leave the matter for frame structure above ground tl 
the relatives to decide. This results inj, taken out through the win 


the body being buried in the common special hole is made in the root 


burial groun 
al ground. purpose. Death in a snow igloo 


BuriAL RITES another problem, since there ar 
Among all the western Alaska Eski- dows in this type of dwelling 
mos it is customary to remove the case a couple of blocks of snov 
corpse from the innie on the same day moved from the wall near 
that death occurs. If death occurs at and the corpse taken out throug 
night the body is removed from the sulting opening. 


+ 
Ihe 
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is usually attended by relatives developed a very 
nds, who crowd into the small ing custom of pr 
in sueh numbers that there is inhumation. T!) 
pace left for the dead or dying body into 
Mourning continues until the drawing the 
s removed from the dwelling. and placing the 
nsists in loud wailing and moan across the abdomen 
the part of the relatives, but no foreed down s 
sorrow are shed. The reason knees In tl 
irs are not shed as a matter of wrapped in 
ful mourning for the dead is a_ of reindeer or 
is one. After an Eskimo being’ bound tightly w 
parted this world and comes into When the body has 
ext he must, before he can enter’ cles have hardened 
place of everlasting happiness, moved and the body 
a river of tears If relatives and box that has been bi 
ls of the dead shed tears of sorrow’ are not allowed 


¢ 


ver of tears will be swollen to sueh burial. unless i 


7 


extent that the dead person’s spirit stance that makes suc! 

unable to cross and will wander The box is made by 

until the flood of tears subsides. lage, and in case the cor 

ineral rites of the western Eski men of the village dress 
s are therefore seldom attended by Up to the time of this writing the ¢ 
shedding of tears of sorrow. I have has not succeeded in his efforts to det 
tnessed parents bury their children mine the factors responsible f 
| children bury their parents without development of this peculiar 


east demonstration in the way ot burial. (one ot several factors 
rs a combination of these 


Among the western Alaska Eskimos the underlying cau 
ne south of Norton Sound there has PCONOTRIES., social 











FIG. 6. ESKIMO BURIALS AT TANUNAK ON NELSON 
GRAVES BEARING POTS, KETTLES, BUCKETS, PANS, LADLES, ‘ 
NOT HARD TO DISTINGUISH FROM THE GRAVES OF MEN 


ING EQUIPMENT, TRAIL EQUIPMENT, SLEI 
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tious fears may be mentioned * the 
jack-knife burial could be attributed to 
any of these factors we would yet have 
to find the Underlying 


reason. any 


there is a reason for 
This 
lost in antiquity, so that the Eskimo of 
about it 


primitive eustom 


its development reason may be 


to-day would know no more 
than the ethnologist himself. 
In the coastal section to the south of 
Norton Sound driftwood has frequently 
that 


provide 


been 
the 
In this case the jack 


been so searce there has not 


sufficient to material for 


making of coffins 


knifed simply placed in a 


corpse Is 


sitting position leaning against a stake 


placed at its back. Here the corpse is 
left the tundra, where it 


furnish vood meals for the starv- 


to sit on may 
many 
ing dogs and predatory animals. In 
some cases | have observed these tundra 
burials entirely exposed, with the ex 
ception of a few stakes driven into the 
ground around them or some of the de 


implements seattered over 
this 


barrier to 


ceased ’s 
them. Of 
effective 


arrangement af 


fOouUurse 
fords no wolves or 
starving dogs. Even the wooden coffins 


have at times been clawed and chewed 


in order that savage animal hun 


Fig. 1 


W hich 


apart 
ver may be satisfied. illustrates 
the 
ravaged in this manner. 

North of Norton Sound we find the 


preparations of the body for burial very 


grave of a woman has been 


similar to those used by the Eskimos to 
the south 
difference in 
dead for 
groups of western Eskimos. 


However, there is one great 
the the 
burial these two 
The Eski- 
mos in the northern section do not jack- 
knife the for burial. Here the 
body is dressed in new fur clothing and 


preparations of 
between 


corpse 
wrapped in a walrus hide or reindeer 
skin. Then it is laid at full length upon 
a rough hewn plank. 
porting the 

hauled to the 


iS deposited 


This plank sup- 


body is then earried or 


burial grounds where it 
the 


times a niche is formed with loose rocks 


upon ¢round—some- 
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for this purpose with the 


east in order that the departi 


the rising sun I: 


plank is then placed on each s 


face 


may 


corpse and another over the 


long rectangular b 


forming a 


ends. In some cases tl] 


open 


ends have been fitted Wi 
fastened in with dowels an 


stones 
The gra 


rOCKS 


In others large flat 
placed over the ends 
covered over with 
marauding animals from gett 
On Bering Strait | 


shallow stone 


corpse. 
graves made ot 
which the corpse was placed wit 
protection of a wooden coffin 
case large flat rocks were plac 
the walls as a covering or lid 

a mound of loose rocks built over 
This method of 


probably developed mue 


tire grave. 
was 
than the coffin method 

Near the village of 
Island the 
different types of graves, 


Tanunak 


author discover 


son 


belief that two separate peo 
tablished contact at this plac 
vation of the matter has brought 
the information that a group « 
landed on 


party of Innuit 


many years ago and established 
here in close proximity to tl 
inhabitants 


the 


who were the native 


island. Examination of 


+ 


these people and their contents 
way of implements and ornan: 
vealed a very close association 

the 
Lawrence Island Eskimo type ot 
the full lengt! 


Peninsula and Kk 


blanee to Bering Strait 
Here was found 
of the Seward 
Sound 
the jack-knife 
the Nunivak and 
mos. Further 
that a strange people were ap] 


Eskimos closely assoclat 
burial characteris 


Nelson 


investigation 


? 
Is al 


storm at sea and we! 
this Not 


where they were or how to ret 


lost in a 


ashore on island. 
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vn people they established a col 
the present village of Tanunak 
ople called themselves Innuit 
s the Eskimo term for ‘‘the Sound we 
f Bering Strait. They could comparatively 
erse with the native Eskimos of coftins 
Island and consequently mingled Even now 
e with other peoples. Eventu f Alaska we mi 
colony died out, and now all posed buria 
s visible are some of the graves fin, particular 
ld village site short or absen 


; 


iid an Eskimo person die while from which to 
in a temporary camp or summer Closely associ 
away from the main village his — religion the weste 


s not taken to the main village for oped certain burii 








OLD BURIALS AT THE VILLAGE OF QUIGILI 


ONE ILLUSTRATED IN FIG. 8, 


IN TI ME V AGI 
rial. His grave is prepared right at procedures in 
‘camp and often within a few feet of | dead and the res] 
Innie or tent. For this reason the living thereafter 
e western coast of Alaska and the south of Norton Sound be 
‘s of the lakes and streams will spirit of the male dead remains 


} 


found dotted promiscuously with body for a period 


l Ve davs 


females this period is four days. Sub 
The practise or custom of burying the sequently, the spirit leaves 
| in wooden boxes has no doubt had wanders at wi returning 
beginning in the proximity of the’ if it so desires or immediate! 
laska Peninsula. A study of the the river of tears into the 
al customs and methods of the west ness During this five 
Alaska Eskimos reveals a gradual period no person is allowed 


iwindling of this practise as we follow work with sharp edge tools, because 
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FIG. 8 A WOMAN’S GRAVE 
THE VILLAGE OF QUIGILLINGOK. THIS BURIAL 
IS ESTIMATED TO BE MORE THAN ONE HUNDRED 
YEARS LATER THAN THOSE IN Fic. 7. REGARD 
LESS OF THIS APPARENT DIFFERENCE, THE BURIAL 
CUSTOMS AND RITES HAVE REMAINED VIRTUALLY 


rHE SAME, 


spirit of the dead person may be hover- 
ing close and consequently be injured. 
For a period of one day after death oc- 
curs none of the relatives of the de- 
ceased are permitted to do any work at 
all. They must just lounge around the 
innie and keep busy at doing nothing. 
To the north of Norton Sound the same 
periods of abstinence are observed, but 
there the time involved is five days for 
the male and three for the female. Al- 
though this period of abstinence may 
vary considerably throughout the area 
covered by this discussion it is funda- 
mental that the custom of observing 
them prevails among all western Alaska 
Eskimos. In some villages certain foods 
may not be eaten by the relatives of the 
dead during this period of abstinence. 
These foods in particular were those for 
which the deceased had a special fond- 


hess. 


Transp 


MONTHLY 


rtation of ft 


he dead 


accomplished after the dictates 


tom and 


taboos (on 


River a corpse can n 


on the riv 


To deseer 


er, either by 


the Kus 
T he tra? 


boat r 


ate this custom wou 


the wrath of the fish spirits, and 


sult the fish would not come 


river tne 


following s« 


‘ason 


7 <i 


general taboo among all ne y 
of Norton Sound. S 


the south 


person drown, his body must by 


ered. else 
the next 
group of 


there will be no rum 


summer. W 


Eskimos, pa 


4) ' 
ith the I 


rticular 


Bering Strait villages, the dead 1 


be transported to the burial gr 


roundabou 
taken ove 


t way. The 


r the shorte 


* COrpse l 
I 


st route 


between the death house and 


It has been a common custom 


all western Eskimos to make of 
food to the spirit of the dead 
ediately after the bh 


done imm 
been place 


“i in its @ 


rave. T 


offerings consist in choice morsels 


foods common to the particular 


in which the deceased 


has lived 


meat, walrus meat, reindeer mé 


tuk, dried fish, clams, berries an 


choice dish 
of the dea 


es may be offered to 1 


d. These offerings ar 


only by the surviving 


deceased 


relatives 


In some localities 


practise for the relatives to car 


food offeri 


ngs to the 


burial pli 


after placing generous portions 


grave they would ass 


grave and 
departed. 


On the 
Norton So 


kokwim River, it 


see some 


ground. 


feast with 


TYPES OF G 


emble ab 


1 + 
the spiri 


RAVES 


lower Yukon Rive 


und and on 


of the gra 
What belief 


the lowe! 


is a common 


ves built 


or supe! 


gave rise to this special type 


will probably never be known, b 


possibly done to protect the corp: 


marauding 


animals. 





Inquiries 


VORTUARY CUSTOMS OF 


men, shamins and witel 


he old 
of the villages fail to throw any 
t ¢ 


hatever upon the origin of this 


burial. The coffin or box is gen 


supported by a framework ot 


vhich are notched in the top to 
However, in a 


Cross pieces 


| have observed the 


stances 


; of trees used for this 


purpose 


s case the trunk portion of the 


eround and the 


Is placed in the 


are above ground The roots are 


it down to make a tablelike struc 


n which the coffin is placed (Fig 
The coffin is made of hewn planks 


ad together by dowels and raw 


lashings. In the box with the 


se were placed all the small trinkets, 


ornaments, tools and weapons of 


deceased. In the case of a woman 


box contained her sewing kit, ski 


and tanning implements and any 

er small articles which may have be 

a part of her household functions 

Her beads, ear rings, bracelets and other 


rnaments adorned her body, having 


en placed there at the time of death. 


the property of a movable nature 


nging to men, women or ehildren 


was placed within or upon their respee 


tive graves. It is only in where 


Cases 


has been insane, an evi 


died 


disease, is stillborn or has accumulated 


deceased 


rson, has from some loathsome 
ry little property that the graves are 
levoid of these objects. 

The placing of the deceased person’s 
property in and on his grave has a close 
issoclation with the religious philosophy 

the Eskimo. As mentioned in a for 

paragraph, all things have spirits; 
ence, When a man dies, especially his 
inting gear, camping equipment and 
ols must accompany him to the grave 
in order that his spirit, on entering the 
world of happiness, may be helped by 
spirit of the rifle, harpoon, spear, 
There 


re we find as illustrated in Figs. 4, 5 


Kaivak, umiak, sled, knives, ete. 


and 6 all the movable property of the 


KSI EAMOS 








0 


deceased pla 
cases I have | 
as stone knife bli 
and harpoon p 
buried beneath the 
placed within the box 


1 


cially the larger jects, ar 


about over the to rrave 


the custom with the Eskimos nort 
Norton 
Norton 


ground and on each 


\ } 
Eskimos S 


Sound The 


. . _ 
piace the comn 


Sound | 


. + »¢ ; 
Slade OL ] se 


in the ground. In some eases only a sit 


gle post is used Upon these 


pos are 


fastened the various items belonging 1 
the deceased 
Near the village 
mouth of the Kuskokwim 
found two different 
The difference in 


imply a change in custom between the 


of Quigillingok at the 
River are 
types ot burla S 


; 


these burials does n 
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GROUP OF 
IM RIiveR. THESE ARI 


ESKIMO GRAVES AT 
MEMORIAL FIGUR CARVED BY R 


KINAGAMUTE 


DECEASED 


times of the two interments. It portrays 
the 
trolling burials at these two times 
7 and 8 The 


represent 


a change in economic factors con 


Figs. 


vraves made of rough 


burials which are esti 


logs 
mated to be more than a hundred years 
older than the other in which the white 
man’s cut lumber has been used. In 
both burials the corpse has been jack- 
and the prop- 


been 


interment 
| 


Has 


before 
erty of the 
within and upon the graves in the cus- 


knifed 


deceased placed 


Making 


lumber hi; 


tomary manner the hb 


the white man’s cut 
to be both a 
ing proposition and yet eff 


labor-saving 


humation in strict accord wit 
which have prevailed for many 


tions. Fig. 7 illustrates a era 
which the coffin is made of logs s) 
half and mortised at the corners 
flat 
inner surfaces of the box 


At the village of Kinagamute 


sides of these hewn slabs 








FIG. 11. 
VILLAGE 








MEMORIAL FIGURES ERECTED OVER NATIVE GRAVES AT TH 
OF NUNACHAGAMUTE 





MORTUARY CUSTOMS OF ESKIMOS 


<uskokwim River we find a pecu 
most interesting type of burial 
ther place among the Western 
s of Alaska do we find memorial 
narkers such as these. Two posts makof Redoubt 
at the head of the grave about images of cal 


eet apart and extending to a scribed to m 


of six Teet above the ground wooden slal 


ing about thirty inches from the 
| the two posts are boarded up to 
one foot of the tie beam which 
the posts across the top At the 


the boarded section there extends 




















FIG. 12. TYPICAL BURIAL OF THE ESKIMOS SOUTH 
MIXTURE OF NATIVE AND WHITI MAN’S IMPLEMENTS MAR 
SKIMO FROM THE PRIMITIVE TO THE SEMI-CIVILIZED STATE. A 


A CONSIDERABLE ECONOMIC LOSS TO THE CHILDREN OF 


a roof or canopy for about two feet at Yukon and Kuskokwim Rivers, will 
right angle to the upper margin of the found burials very similar to that 
boarded surface. Under this canopy and © seribed in the preceding paragraph 
fastened to the boarded surface is found these burials not all the figures are 
a human figure. The head is carved mounted on the canopied frame (Fig 
from wood and is made in an oval shape 11). The two figures with outstretched 
with ivory or bone insets for eyes and arms have their base or support in the 
mouth. The hands are also of wood and ground. The figure at the vight is 





frequently hold some object, such as a adorned with a bead necklace, supports 
spoon, knife, sewing kit, ete. The torso in one hand an ivory snow knife and in 
IS covered by fur or cloth garments, the other hand a modern kitchen knife 
adorned with pendants, buttons, ete. These wooden figures are not intended 
This is, in all probability, the type of to portray the physiognomy of the de 
burial mentioned by Nelson in the ceased person They are made as me 
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- 
TYPICAL BURIAL OF THE WESTERN ESKIMO NORTH 
SOUND 


4 FAMOUS HUNTER. HIS SEPULCHER IS STREWN 








s HIS PROPERTY. 


morials to the dead and have the same reader to know that this grav 
purport as one of the white man’s tomb- more than four hundred dollars 
stones. The carving is done by relatives of funs, tools and other wares flo 
of the dead. It is not always done im- prevailing Alaska prices. Thi 
mediately after death, but may be done’ cross indicates that the man’s 
at any time. One instance has come to daughter has come under the in 
my attention in which one figure was of the missionaries, yet this inf! 
carved by the husband of a deceased was apparently not strong en 
woman. This figure was mounted over overcome the customs of past 
the grave shortly after inhumation. tions. Perhaps the white ma 
About fifteen vears later the little son ligion is not right, so they think t 
of this man and wife had grown up and pots, kettles and pans had better b 
desired to erect a memorial to his on the grave to make sure that t! 
mother. He therefore carved his own’ of the dead will not want in 
memorial figure and placed it upon his world. 
mother’s grave along with that of his Let us now examine a typical g 
father. the northern group of western Es 
In the typical Yukon-Kuskokwim (Fig. 13). This is the grave 
burial we find posts erected beside the famous and once powerful hunter 
grave, and on these are placed all items trophies adorn his _ sepulcher. 


of property which belonged to the de- shoulder blades of two large ar 
ceased. This typical burial is well illus- small whale and nine polar bear 
trated in Fig. 12. A mingling of Eskimo are visible to attest the prowess 0 
and white man products is visible. The departed chieftain. His umiak 
coffin, which rests on the ground be- kaiyak frames are scattered ove! 
tween the posts, is almost covered with grave. His hunting equipment, wea 
snow. It may be interesting to the tool kit and many other items 
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are found beneath the stony presided ov 
This grave is located near the 14 and 15 
of Keengegan on Bering Strait white man’ 
is fame and power will continue 
s spirit into the next world 

e spirits of the weapons he has 


nd the animals he has slain will 

m to attain eternal happiness eround, and 
or Christian ¢ 

INFLUENCE OF RELIGION 


only grave memoria 


recent years the influence of re 


~) : 
religion Nas not rea 


is workers among the western -gkimos. In 

Pales ‘ hs ‘ vo » ff ag ' 
ca Eskimos has had a cle ( ided eltect tions ft] ey Wi 
the mortuary rites and practises in their primitive 
ese people. No less than eight re t] 


ie customs OT Tl 


is organizations are represented by — 4) 


Lnese remaining 


naries among the western Eski 


Eskimos 
Of these the Greek or Russian and arc] 
“Lox chureh has probably had a field for 
er and more lasting influence. But 
the Americanization of Alaska be- 
and since the Russian church no 
r supports a paid clergy in Alaska, of people 
is a perceptible weakening of the been adopted 
an Orthodox influence. On the custom am 
Yukon and Kuskokwim Rivers however, in 
be found Russian Orthodox churches some eases 
ntained by the Eskimo people and burial has been 

















FIG. 14. RUSSIAN ORTHODOX CHURCH AT THE VILLAGE OF 
THE LOWER KUSKOKWIM RIVER. THIS CHURCH STANDS IN A SETTLEME? 
SIONARIES OF THE CHRISTIAN RELIGION, YET ITS FOLLOWERS CLIN 


LIGION GIVEN THEM BY THE RUSSIANS 
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RUSSIAN C 


RIVER. 


ORTHODOX 
YEA 


FIG 
R 


15 
V1 KON 


rHIS CHURCH 


ON LT MANY 


UC 


DAYS 


rHE LOWI 


NITED STATI REPRESENTS ONI 


RUSSIAN MISSION 
MICHAEL 


UNTII 


Al 


DO 


IN ASI WAS AT 


cA. 


THE OI ERLAND TRAIL FROM ST. To | 


HAVE DECREASED IN NUMBERS HARDLY EN( 


SERVICES IN THE 


a mountain ridge back of the village of 
Keengegan I have observed (1926) sev- 
large rock mounds which 
feet 
these mounds were rather 
of them 


larger than one man could earry. 


eral were ap 


proximately in diameter. 
The 


uniform 


twenty 
rocks in 


being 
This 
fact led me to some speculation as to the 
contents of the mound and how it 
that 
may be some special type of burial hid 


nh size, none 


may 
have originated. Believing there 
den beneath these piles of rock I decided 
The re- 
sults more than justified the many hours 
of the bottom of the first 


mound excavated were found five skele- 


to investigate them thoroughly. 


labor, for in 


tons. Now before disturbing these re- 
mains a peculiar situation was observed 
regarding the burial. The had 
been placed in the grave, not in parallel 


bodies 


arrangement, as one would suspect, but 
of 
fact 


Examination 
the 


in a haphazard pile. 
the 


skeletal remains disclosed 


ONI 


RUSSIAN MISSION 
\ 


HURCH 


RS PRIOR 


ASI 


OF THE MOST IN’ 


TIME A 


STRONG 


LIAMNA Bay. SIN« 


\I 
\I 


UGH NOW RI AIN 


OLD CHURCH. 


them flint arrow points were wed 


that they were warrior dead 


tween the rib bones and in anot 


had 


which yet remained within the « 


skull been punctured by) 


From this grave much war mate! 
collected for further study L, 
was the old men 


learned from 


nearby village that these rock n 


WW 
\\ 


contained the bodies of enemy 
who had been killed in battle. 1 
doubt, for the 


corded them by burying them 


accounts disresp 


hazard heap. This is the only di 
group burial which I have been 


locate in all the Eskimo burials 
has been my privilege to examin 
I informed by the 


ever, am 


people that such burials also 
East Cape, Siberia, and on Diom: 


King Islands. 
There is another type of grou; 
which may be classed as an inv 


, 
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humation. These may also be 


pidemic group burials. The The arches 


population of Alaska has sut burials equally 


ih on account of famines, ep! ruins W hile 


f smallpox, measles, influenza ill visible 


er contagious diseases, until at 


sent time the actual Eskimo pop 
of Alaska is only about one 
the population of pre-Russian 
Epidemics caused deaths by the 
esale Whole families and even en 
onies were wiped out Many 
es families were trapped in their 
es by these epidemics and there they time 
Fie. 16 shows the site of an may he 
village near Cape Prince of Sometime 
This village of more than sixty wood may be found 
ple was entirely wiped out by the cating that burials 
luenza epidemic of 1918. When death by. The burials 
eno friends or relatives remained to — fall within 
or the bodies of the dead. Their generation of 
rground dwelling or innie became — to the archeolo 
grave. As years pass by these ancient cultures 
es decay, the sod roof falls in, and cal archeologis 
ffectual underground group inhu though they are 


n is produced. dred vears old. 





“ +- bony ee 
“RBA atten” . io Bee 











FIG. 16. POOLUZOK, AN ESKIMO VILLAGE ON BERING STRAIT 
COLONY, WHICH NUMBERED MORE THAN SIXTY PEOPLE, WAS ENTIRELY WIPED 0 
ENZA EPIDEMIC OF 1918. WHOLE FAMILIES ARE BURIED WITHIN 

CAVED IN BY DECAY. 
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terials and valuable information. The dead keep them from dest 


author has frequently discovered such burials, and they feel that the y 


old and forgotten sites through the who will face the wrath of th 
legends and stories of the Eskimo acquire curios from the graves 
people. Had we some means of discov a brave man. Of course, the et 
ering burials and village sites of a thou may draw many inferences 
sand years ago, yes, two thousand years lection of Eskimo curios wl 
ago, then our cultural determination of supply him with indirect ey 
Eskimo sources and racial history would cerning the manufacture and 
be greatly facilitated. various Instruments and may 
Eskimo burials and ruins which lie certain things to be true 
within the frequented lanes of travel are people who made and used 
now being stripped of their archeologi many erroneous conclusions 
cal specimens by curio seekers, who do drawn from such miscellane: 
not appreciate the value of sequence and tions that I have come 
association in the collection of this valu- evidence and information as 
able material. True, much of it reaches — reliable method of determinir 


our museums, but even there its status about native peoples who are st 
can be nothing more than an Eskimo ing. One year of life in inti 
eurio collection. Eskimos are thereby tact with a primitive people 
encouraged to make these excavations more than ten years of perusil 
and sell the specimens which they find to glomerate collection of curios 
the traveling public. Fortunately, their as accurate ethnological dat 


superstitious fears of the shades of the cerned. 





THE EXPLORATION OF THE FREE 
ATMOSPHERE 


By LOUIS P. HARRISON 


Ss A : LEA 


first and almost unheralded 
Professor Auguste Piccard in a 
a height of about 15,780 
on May 27, 1931, was no 
world and mometer, 
the public by Galile 
sterious stratosphere. Since that had been 
less than five similar ascents comparable rea 
een made, with new and greater ing the period 
s projected for the future. While 1650 and 1750, 
esults of these aerial voyages high middle of the sevent 
e atmosphere disclosed much that not uncommon for 
ew, especially for the student of scientific philosophers 
rays, the major results ascer- of the world to make asce 
had long been known to the tains for the purpose 
rologist, thanks to the means change of the baromet 
ed more than a quarter of a cen ature of the air witl 
ago It is therefore well to indicate Toward the end 
s time the early history and devel tury, especially 
it of the principal methods hith- tion of the masterl) 


employed for the exploration of the qrome trie’ by the Swi 


atmosphere, the more important physicist, de Saussure, 


ts regarding our airy medium which — tions of the relative 
ese methods revealed and finally the made on these e 
spects for new advances which the ployving for this purpose 
holds in store for the seience of made of specially prepared 
rology. increased in lengt! 
humidity and vice 
EarLy History AND DEVELOPMENT Thus bv the e 
The first really important advance in’ the nineteenth 
study of the upper atmosphere was observations of such men ¢ 
result of the famous experiment con Bb. de Saussure, Delue, 
el on September 19, 1648, by vreat traveler and 


, 
} 


iscal’s brother-in-law, Perier, who car- others, had shown that the temperat 
a Torricellian tube to an elevation of the air fell with height, on th 
1460 meters (4.790 ft. up the Puy age, at a rate of about 1° C. pe 
Dome, one of the highest mountains meters, (0.3° F. per 100 ft 
ivergne, for it proved conclusively with season, time of 
the pressure of the atmosphere de- servations also showed 
seS as one ascends in it, and hence content of the = air 


| 
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while samples of air taken at various” ance with 


heights had shown that the concentrations of the yressure mus 
| 


other known constituents of the alr were essen and also the 
constant. Furthermore the law in accord measuring heig! 
phere from baromet 
perature observat 
known after 
Laplace ol 
** Mecanique 
it was also known 
venerally Increase 
and that there wer 
and descending cum 
atmosphere, partly 
study of clouds, wl 
pecially stimulated 
scientific classification 
by Luke Howard in 180 
ever, the informatio 
just outlined formed 1 


entire store of enlighter 





the subject oft he 





available in the period 
tion, and moreover had 
tation that it was larg: 
on mountain observat! 
did not extend to great 
and were not wholly r 
tive of conditions in 
New and more pot 
ods of investigation 
meanwhile been dev 
on June 5, 1783, 
Montgolfier at Annona 


t} 


Lyon in France law 
first free balloon 
using hot air to give 
sary buoyancy, while b) 
ber 21 of that vear r 
Rozier and the Marqu 
landes were carried 
free hot-air balloon and 
cember 1, the physicist ‘ 
accompanied by om 
brothers Robert, who 
structed the envelope 


in a hydrogen-filled ba 








Paris to a height of ab 





The 


LAUNCHING A SOUNDING BALLOON feet, remaining in 
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hours 
ermometer t 

ol he al 

the height. A seeond 

the same day by Charles alone 

an elevation of nearly 9,000 
The first scientific balloon ascent 
le from London on November 30, 
Dr. John Jeffries, a native of 
Massachusetts, living in Eng 


He earried with him a barom 





thermometer, a hygrometer, an 
meter, a mariner’s compass and 
ass stoppered bottles filled with dis 
water. The bottles were emptied 


ous heights and sealed: and the 








HE FRIEZ 
PEOROGRAPH 


‘ ] ; 
— Sani pies Ol 








by 


‘ ] \ 
NDING BALLOON METEOROGRAPH analyzed 
In 1803-4 


ertson, made 


burg and St 


iE FERGUSSON 
rATES: 
-U0 GRAMS (0.44 
CONTINUOUS RECOR which was mace 
RE, TEMPERATURI tI rivi MII the Russian 
FREE AIR WHE) tRIEI LOFT B \ determining 
NG BALLOON. Below: INSTRUMENT PROPER evaporation 
NG SMOKED-ALUMINUM RECORD SHEET ON foree and n 
ibove: ALUMINUM PROTECTIVE COVER FOR increase of 


INSTRU MENT, elevation 
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VIEW OF AIRPLANE 
READY TO MAKE A METEOROLOGICAL SOUNDING TO A HEIGHT OF 17,000 FEI 
GRAPH IS SEEN MOUNTED IN A FRAME ATTACHED TO ONE OF THE STRUTS BETW 


Robertson’s results, funds placed at the 


disposal of the French Academy of 
Sciences by the Freneh Government 
were employed upon the proposal of 
Laplace to finance further balloon as- 
cents. Two ascents were thus made 
from Paris, one on August 24, 1804, by 
Biot and Gay-Lussae to a height of 


13,000 feet, and the other on September 
16, 1804, by Gay-Lussae to 
height of 23,000 feet. Samples of 


were brought down, and later analysis 


alone a 


( air 
showed the same econeentration of 
the 
water vapor, which was less. 


vrases 


as observed at surface, for 


except 
The varia- 


tion of maenetie foree with height was 
also studied. 
Scientific ballooning seems to have 


largely languished for a number of years 
this; 
notice of the two ascents made by the 
S. Rush with the famous 


following however, we may take 


Astronomer E. 








aeronaut Green in September 


September, 1839, the latter 


reached an altitude of about 25,9 
In 1850 there was a revival 
when J. A. Bixio and J. A. Bar 


two ascents. 

In 1852, Mr. John Welsh, 
Observatory, made a series 
cents under the auspices of 


Advan 


Association for the 
Science. The maximum alt 
reached was 22,930 feet. Samples 


were collected, the changes 


ture and humidity observed and 1 
from clouds examined for pola 
Welsh was the first to inclose his v 
dry-bulb thermometers (psyehi 


in a polished metal tube thr 


air was forced by bellows, in 


remove the vitiating effect of thes 
and observers, on exposed thermon 


and his eareful work and discuss 

















+s were models to be sought after in 
I years. 

1858 the British Association again 
p the project of scientific balloon- 


Various difficulties prevented prog- 
ss until the year 1862, when James 


Glaisher of Kew Observatory began his 
ascents, which ex 
The objects ot 
pri- 


Ss series ot Ae: 


1 
} 


he vear 15866. 


+ ¢ 
{ t 


bservations made concerned 
vy the condition of the air in regard 
and 


various 


Sec- 


temperature and humidity, 
larily: (1) Comparison of 
struments for measuring humidity; 
r) @ ym parisons of the readings of an 

d with a mercurial barometer; (3) 
-amination of the electrical condition of 
. air at different heights; (4) determi- 
tion of ozone by means of ‘‘ozone 
determination of variation 


apners ~ J 





th height of the horizontal intensity of 
» earth’s magnetism: (6 comparison 
the solar spectrum at various heights 


collection of air 


id times of day; (7 
different elevations; (8) observation 
height, kind, density and thickness of 
ls; (9) determination of 


Pua 


rection of different currents; 


rate and 


(10) ob- 


servations on sound; (11) observations 
solar radiation at different heights; 
12) determination of the actinic effects 
the sun at different elevations by 
means of Herschel’s actinometer; (13) 
bservation of atmospherical phenomena 
in general. Glaisher concluded that the 
; } thermometers, whether or not ventilated 
in a polished tube, as Welsh had done, 
gave the same results. This was later 
proved to be due to the fact that the in- 
struments were carried either in the car 
r just beside it, and henee that the 
temperature and humidity readings 

were somewhat spurious. 
However, valuable results were se- 
‘ ured, and one can not help but admire 


the fortitude with which this investi- 
gator and his aeronaut Coxwell bore the 
discomforts of cold and ‘‘altitude sick- 
ness’’ brought about by the high ascents. 
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On the ascent made from Wolverhamp 


ton, on September 5, 1862, Coxwell had 
mounted the ring above the ear to dise) 
tangle the valve-line while at an a 

of 29,000 feet (barometer 9.75 inches 
and the ba n was still ascendir 
Glaisher in the meanw!] »bserved t 
he could not see nds t 
nor mereury rmome Lay 
ng his arm on tft pie | ll m 
self powerless to move it, and the s 
other arm became similarly a 

His head fell over on his left s 

and soon he found himself unabl 
move his levs, back and neck. He 
into a state nsensib \ nd was 
finally aroused after several 1 ites b 
Coxwell, who in elimbing t I L 
frozen his hands, and feeling hims 
coming senseless and 1 y Glais S 
condition, was forced to. seiz 
valve cord with his teeth and dip his 
head two or three times in order to causs 
the balloon to descend The maximut 


altitude reached was later estimated by 
Professor Assmann 0 
about 27,500 feet. No inconvenience 
lowed Glaisher’s insensibility 

A series of balloon 
by C 
and G. Tissandier, 


ascents 
W. de Fonvi 


. ] 4 
respective a. Vari 


i lammari mn, 
ous times during the period 1867—1875 
did not end so happi Vv, tor on the ascent 
made from Paris on April 15, 1875, by 
Tissandier, H. T. Sivel and J. E. Croc 
Spinelli to a height of about 28,000 feet, 


t 4 


the latter two were asphyxiated due t 
the rarefied air, while Tissandier was 
unconscious about two hours and the 
balloon fell to earth four and a half 
hours after the ascent This unfortu 


nate oceurrence caused the 


ve) Tt} 
Cessation ¢ 


high-altitude scientific balloonir 


some years. 

It is an interesting commentary on the 
history of scientific ballooning that a 
cause of its ulti 


indirect 
mate revival. It 


war was the 
is not often remembered 


1 


that during the Franco-Prussian war of 
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1870-71, when Paris was besieged by the 
Germans and it was impossible to com- 
municate with the outside world from 
that city by ordinary means, the French 
Government established two factories for 
the manufacture of balloons, which were 
principally used to carry despatches to 
the unbeleaguered territory of the coun- 
try. Thus a total of 61 balloons left 
Paris during the period from September 
23, 1870, to January 28, 1871, carrying 
about 153 people and a total of about 
2,500,000 letters, also with a number of 
carrier pigeons to provide the means for 
return communications. This led to a 
distinct recognition of the value of bal- 
looning for military purposes and hence 
the formation of a number of balloon 
detachments by the German army. So 
that in 1879, when Dr. Wilhelm Anger- 
stein attempted to start an organization 
for the development of aeronautics, he 
was enabled to enlist the interest of a 
number of parties, particularly officers 
of the German army, and in 1881, there 
was formed the German Society for the 
Promotion of Aerial Navigation at Ber- 
lin. This attracted few meteorologists at 
first, but in 1887 there was a consider- 
able influx of them into this organiza- 
tion. In June, 1888, the famous me- 
teorologist Von Bezold proposed that the 
society make ascents of a scientific na- 
ture. This was acted on forthwith, the 
first flight being made on June 23, of 
that year, using a military balloon. 

At this period the meteorologist Dr. 
Richard Assmann, who was greatly con- 
cerned with the problem of obtaining 
reliable temperature readings in the free 
air, developed his ‘‘aspiration psychrom- 
eter’’ which consisted of two thermom- 
eters, one wet and the other dry, en- 
closed in highly polished tubes side by 
side, with provision by means of a cen- 
trifugal suction fan at the top of the 
tubes for drawing a rapid stream of air 


past the thermometers. This was found 
to give accurate readings little influenced 
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by exposure to the sun, thus 


correction of the faulty results 
by Glaisher. 

Little by little the society v 
expand its work of scientific | 
first by assistance from military 
ties and private individuals, t] 
Royal Academy of Sciences 
and finally by three separate 
money by the German Emperor. § 
balloons were built for this work 
December, 1894, about 43 sx 
manned-balloon ascents had b 

In the meanwhile, progress 
made along another line in Fra 
in 1879 Brissonet and in 1881 J 
Silbermann suggested that one 1 
lease small free balloons wit 
tached, requesting the finder t 
nicate with the releaser a 
determine the direction of t 
winds. Consideration was also ¢ 
the possibility of attaching lig 
recording instruments to the b 
determine the temperature of t] 
air. 

Since such instruments wi 
available, the idea was not ear 
just as this limitation had bloc! 
ress when the same idea had 
sented in a prize problem give! 
ago as 1809 by the Royal S 


Copenhagen. In 1891, Gustave H: 
and Georges Besancon began to wv 
this direction, and in March, 1892 
sent up small balloons, some 
earried a simple device for 
eards periodically to permit the 
the balloon to be followed. Late 
year they made small balloons 
paper or goldbeater’s skin 
structed a primitive instrument 
ing of an aneroid barometer t 
the lowest pressure attained in 
cent and two thermometers, 
record the minimum and the 
maximum temperatures enco 
The first time this instrument was 
the balloon was beaten down by 
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wever, between October 4, 1892, and balloon of 


rding instruments, all but one of 


Puttin, 


r 10, 1892, they succeeded in ft. 
hing 14 balloons with simple self- gas, and released 
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f 113 eubie meters (3,990 
ft eapacity, containing illuminating 
n Mareh 21, 1893 
It attained the great height of about 
15,000 meters (49,212 ft.) and reeorded 


were subsequently found. The 


aximum altitude attained in these ex- a minimum temperature of 
riments was about 9,000 m. (29,527 C. 60° F.), thus establishing the first 
important record for meteorological 
i eo ae a oe mee a , an “4 ‘ sie oe 
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Proceeding further, Hermite and 
Besancon had constructed for them by 
the firm of Richard Fréres in Paris an 
instrument. weighing only 1.2 kg. (2.65 
lbs.) for recording the barometric pres- 
sure and the temperature on a drum run 
by clockwork. This was attached to a 


(LONDON ‘ JUNI 1, 1929 


sounding balloons (ballon-sondes), as 
these balloons were called. 
Experiments with sounding balloons 


were quickly taken up in 1894-by wo1 


ers in Germany, where the following 
year, on April 27, a balloon reached a 


maximum height of about 21,800 meters 
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(71,520 ft The instrument used in 
this country was that constructed by Dr. 
Assmann wherein the record was fixed 
on sensitized photographic paper and 
artificial ventilation was provided for 
the thermometers by means of a suction 
fan driven by a falling weight attached 
to a long wire. 

The same idea was also carried out by 
Léon Teisserene de Bort in Franee. 
However, the need for artificial ventila- 
tion was found to be unnecessary upon 
ie deve opment, st parately by the last- 
named investigator and by the German 
meteorologist Dr. Hugo Hergesell, of a 
very light and sensitive bimetallic tem- 
perature element. 

The use of sounding balloons spread 
rapidly to other countries after this, for 


it a meeting of directors of meteorologi- 


eal services held in Paris, September, 
1895, there was organized the Interna- 
tional Commission for the Exploration 
of the Upper Air, which took upon itself 
the task of securing international coop- 
eration in this important field. 

After consultations, November 14, 
1896, was selected as the first day on 
which simultaneous ascents were to be 
made from a number of countries in 
Europe. On this day two balloons rose 
from Berlin and St. Petersburg, respec- 
tively, and one each from Munich, 
strassburg, Paris and Warsaw, eight in 
all, four of which were sounding balloons 
and the remainder manned balloons. 

Elaborately equipped observatories 
for upper-air investigations were estab- 
lished in the latter part of the period 
which we have been discussing, particu- 
larly the one at Lindenberg, Germany, 
and Trappes (1898) near Paris, France. 
At these places extensive programs of 
upper-air investigation were begun, and 
at Trappes, under the direction of 
Teisserene de Bort, 258 sounding bal- 
loons were released between 1898 and 
1902. 

In the spring and summer of 1905, Dr. 


Hergesell made sounding-bal 

on the Mediterranean and Atlant 
the yacht Princess Alice. be , 
the Prinee of Monaco. In ] 


1907 Telsserene de Bort 


Lawrence Rotch, of Blue Hill O 
tory (Massachusetts), collab 
making similar ascents, a 1 
height of 17,800 meters (58.4 


being reached. 

For this work the followi 
was evolved: the instrument 
up by two balloons having 
such that one balloon is insuf 
give the necessary ascensional { 
the ascent one balloon bursts 
the other to descend slowly 
The instrument is supported 
water and thus prevented 
by being attached betwee 
the remaining balloon. 

With the devel pment wi 
outlined, the inherent advant 
sounding balloons for purp 
ploring to great heights in 1 
phere became clearly evident 
basket manned-balloon flights 
tific purposes were gradually) 
after having reached their cu 
on July 31, 1901, in the ascent 
Drs. A. Berson and R. Siring 
many to a height of about 10,80 
(35,430 ft.), where they becam: 
scious despite the use of oxyge 
thus with the aid of the som 
loon that the stratosphere was 
ered, first attention to it being 
1899 by Teisserene de Bort in 
presented to the Physical So 
France, and again in a paper p 
by the same investigator in Mare! 
and independently in a paper 
Assmann presented before the P 
Academy of Sciences in Berlin 
1, 1902. 

Since 1899 much has been lea 


*) 


thea nn? 
the up] 


rarding the structure of 
mosphere, especially as a result 
free-air observations sponsored 
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International Commission for the Che first illust: n shows uu 
Exploration of the Upper Atmosphere ing of a sounding ba ! Or 
hy various meteorological services. Nebraska, Oct. 27, 1932 S 
[ eh the work of this commission made of thin! 
rnational cooperation has so grown of 2 Ibs S S 
scope that practically every civilized when releasé S ascens 
try on the globe now participates 825 feet per 1 
vear in an intensive program of seen just | ) s 
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RESULTS OF SOUNDING BALLOON OBSERVATION 
MADE AT OMAHA, NEBR., 7:12-8:46 a. M., JULY 27, 1933. THE WIND VEL‘ Y 
WERE OBTAINED BY DETERMINING THE HORIZONTAL TRAJECTORY OF THE BALLOON AF 
IT THROUGH A THEODOLITE, AN INSTRUMENT LIKE A SURVEYOR’S TRANSIT, WHI \ 
WITH HORIZONTAL AND VERTICAL CIRCLES FOR MEASURING A? 
upper-air soundings, covering some defi- carries the meteorograph dow 


nite prescribed period such as a month. after the balloon bursts. Thi n 
The comparative study of the data so height ever reached by as 
obtained has led to a new branch of loon is 35.9 km. (22.3 n 
meteorology, viz., the climatology of the WU 

upper atmosphere, some of the principal STRUCTURE OF THE ATMO 

results of which we shall next outline. If a celestial observer were é 
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the earth’s atmosphere, he would find it 
subdivided into relatively thin shells. 
The lowest shell, which we eall the 
troposphere, he would find to be rich in 
water vapor and characterized by the 
presence of numerous ascending and de- 
scending currents, which give rise to the 
formation and dissipation of clouds. 
Due to the heating of the earth by the 
sun, the remarkable power of water 
vapor to absorb radiant heat and the 
thermal effects of condensation, he 
would find the kilometer layer next to 
the ground the warmest, while above 
that he would note that the temperature 
fell with height at the average rate of 
about 0.6° C. per 100 meters (0.33° F. 
per 100 ft.) over a layer about 4 km. 
(13,120 ft.) thick, and still further 
above, that the temperature fell at the 
average rate of about 0.8—0.9° C. per 100 
meters (0.44-0.49° F. per 100 ft.) up to 
a height in middle latitudes of about 11 
km. (36,090 ft.), which is nearly the up- 
per limit of the typical forms of clouds. 

At this level he would discover a sharp 
change, for the temperature, instead of 
falling with increasing altitude, would 
be observed to remain essentially con- 
stant for a layer up to at least 35 km. 
(114,800 ft.). This upper layer or shell, 
which we call the stratosphere, he would 
find to be poor in water vapor and char- 
acterized by the relative absence of 
ascending and descending currents and 
of clouds. Since in general there can be 
no considerable amount of vertical con- 
vection in this region, motion must be 
largely horizontal or stratified, hence the 
name ‘‘stratosphere.’ 

Our celestial observer would note that 
the lower shell or troposphere was not of 
uniform thickness over the earth, but 
that it had a hump over the equator to 
an extent of about 11 miles, while it 
tapered off toward the poles, where it 
reached only a height of about 5 miles. 
He would also make the perhaps aston- 
ishing discovery that the temperature at 


the top of the troposphere or b 
stratosphere was considerably 
over the equator than over 


namely, about —85° C. (—121 
contrast to about —45° C. { 
In fact, he would find that tl 
temperature ever observed by ma 


atmosphere was about —92° C 
F’.) in the stratosphere over 
India. 

With regard to winds, our 1 
visitor would find that they 
with height on the average 
reaches a level just below the bas 
stratosphere, where the maxi! 
eurs. Here, in temperate latit 
winds will be found to prevai 
westerly direction with vel 
from 40 to 80 miles per hour. Oy 
gions near the equator, on the 
the winds prevail from the eas 
velocities of about 25 miles per 
Above the level in question the 
will have been observed to decré 
velocity within the stratosphe: 
values of about 15 to 25 miles per | 
while the directions will appear t 
easterly components even over 
ate regions. 

If our guest from afar had apy 
at the proper time some years 
would have seen carried aloft by s 
ing balloons ingenious devices f 
turing samples of air at high alt 
and returning them to earth read) 
analysis. The chemist assigned 
task would, in presenting his results 
our visitant, explain that at altitudes 
14 km. (45,930 ft.) to which a part 
device, for example, had ascended 
constituents of the air except for v 
vapor existed in essentially the s 
proportions as at sea level. If our \ 
tant were to go to the laborat 
Teisserenc de Bort and ask him 
plain how his device operated, th« 
would demonstrate by placing 
paratus under a bell jar and evact 
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LS¢ space within. He would observe that maining pt rtion f the drawn 
n the pressure fell to a certain value, The heat thus generated would m 
eroid barometer in the apparatus’ glass and seal the tube containin 
eause an electrical contact, thus sample of air 
19° ] sing a little weight which in falling If our visitant were to go further int 
break the finely drawn-out point the past and make an ascent to high el 
mm in 4 ¢ on exhausted glass tube into which the’ vations, in company wit! ir balloonist 
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pve IDEALIZED CYCLONE 
this ACCORDING TO BJERKNES OF NORWAY. MIDDLE VIEW REPRESENTS HORIZONTAL SECTION THROUGH 
ts 1 THE CYCLONE NEAR THE SURFACE OF THE EARTH. ARROWS INDICATE MOTION OF AIR PARTICLES 
€s ol WITH RESPECT TO THE CYCLONE. LOWER VIEW REPRESENTS VERTICAL SECTION THROUGH THE CY 
CLONE. CROSS HATCHING REPRESENTS CLOUDS; VERTICAL HATCHING, PRECIPITATION. Upp 
VIEW REPRESENTS VERTICAL SECTION THROUGH THE CYCLONE AFTER THE ‘‘COLD FRONT’’ HAS 
CAUGHT UP WITH THE ‘‘ WARM FRONT’’ AND LIFTED THE WARM AIR UP, THUS CAUSING PRECIPI 
a TATION. 
ve air would rush. Upon further decreas- Glaisher, he would have observed that 
ing the pressure, the barometer would the sky became bluer as he rose and 
cause another electrical contact to be finally became a deep Prussian blue 
made and hence close a circuit contain- when an elevation of 6 miles was 
ing an electrical battery and a wire of reached. At this elevation no ordinary 


high resistance wound around the re- sounds would reach his ear. 
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We shall now leave our visitor from These instruments were used dui 
afar and look briefly at some of the International Polar Year from A 
problems which still confront the me- 1932, to August, 1933, at a nun 


teorologist specializing in the study of stations in Polar regions. 


the upper atmosphere. The principle of radio direct 
ing has also been applied to b 
PROBLEMS OF THE UPPER using a base line of two receiv é 
ATMOSPHERE tions to determine the direct 
The first and foremost problem con- velocity of the winds in the : 


cerns the elucidation of the vertical and shown by the horizontal traj 
horizontal structure of the cyclones and_ the balloon as it is carried bodil; 
anticyclones of the lower atmosphere’ by the streams of air. If the tw 
which go to make up our daily weather. of radio instruments mentioned 
For this purpose in years gone by, me- combined into one instrument 
teorological services made use of box pact and inexpensive design, a 
kites to elevate instruments, called will have been made toward t! 
meteorographs, which automatically re- goal. 

corded the barometric pressure, the Since finances play an import 
temperature and the relative humidity in determining the extent of met 
of the air. While this method gave valu-_ ical investigations, Jaumotte of Bi 
able results it had the limitations that has designed an inexpensive s 
kites could not be flown in light winds, balloon meteorograph weighing o1 
elevations exceeding 3,500 meters grams. No clock is used in this inst 
(11,480 ft.) were not often secured, and ment, and the record is made on 
much time was consumed in the actual of smoked mica the size of a pos 
flying of the kites. This method has stamp. This is projected optical 


therefore been superseded by that in screen to give high magnification : 
which airplanes’ carry the meteorograph accuracy. 
rapidly to elevations of 5,000 meters Of late years the plan has dev 


(16,400 ft.) or over and return within of releasing sounding balloons at 

14 hours. The results thus obtained are vals of 2 or 3 hours at a networ 

telegraphed to the various meteorologi- stations and thus reconstructing w 

eal centers for use in daily forecast cross-sections of the cyclones and 

work. cyclones passing over the network. This 
To obtain information for this purpose has led to modification of man) 

up to higher levels, other methods are ideas held by meteorologists years 

necessary. With this problem before It has been of especial benefit 

study of weather from the view-p 

the Norwegian or Polar Front Th: 


them, ingenious meteorologists and in- 
strument makers of various countries, 
notably Moltchanoff of Russia, Duckert the cyclone which holds that the ¢) 
of Germany and others, have developed develops as a result of the interact 
radio sounding-balloon meteorographs, Wo streams of air, one cold and 1 
tively dry of polar origin, and the 


weighing only about 3 pounds, which , 
warm and relatively moist of tr 


periodically send signals back to earth 
depicting the pressure and temperature 
conditions traversed during the ascent. 


origin. Observations show that 
air ordinarily moves as a mass W 

boundary edges inclined to the gr 
at asmall angle. These boundaries ! 
discontinuities or sharp changes in 


1 Beginning on July 1, 1934, the United 
States will have a total of 24 airplane weather 
stations by cooperation between the Weather 
3ureau, Army and Navy. perature, and their intersections 
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VERTICAL SECTION THROUGH AN ACTUAL CYCLONE 

,CCORDING TO BJERKNES AND PALMEN (BEITRAGE ZUR PHYSIK DER FREIEN ATMOSPHARE, BAND 
“x1, Herr 1, LErpzie, 1933 THIN CURVED LINES REPRESENT ISO1 -M UP! 

PRESENTS THE TROPOPAUSE. HEAVY SLOPING LINE ON THE LEFT REPRI ‘TS 

UNDARY OF THE WEDGE OF COLD AIR FOLLOWING COLD FRO KT HEAVY SLO 

NE ON THE RIGHT REPRESENTS THE UPPER BOUNDARY OF THE WEDGE OF COLD AIR PR 

VARM FRONT’? (WF). VERTICAL LINES REPRESENT THE POSITIONS OF THE 19 so 

LOON ASCENTS WITH RESPECT TO THE CYCLONI 


ground are known either as ‘‘cold 
fronts’ or ‘‘warm fronts.’’ The raising 
and hence cooling) of warm moist air 
ip the slope of the cold air is believed to 
a principal cause of precipitation. 
A problem which has not yet been 
solved is the relation of the stratosphere 
the cyclones and anticyclones of lower 
evels. The evidence now appears to 
point to horizontal mass movement, or 
advection north and south, of layers of 
air comprising not only the troposphere 
but also part of the stratosphere as pri- 
mary factors in the development of the 
laily weather situations. 
Further developments lie in the direec- 
m of exploring the higher reaches of 
the stratosphere, which to date has only 
been probed to a height of 35.9 km. 
22.3 miles) in the sounding balloon 
ascent made at Hamburg, Germany, on 
September 8, 1930. Possibilities toward 
the attainment of this end may be found 
by applying heat artificially to the rub- 
ber envelopes of the balloons and to the 
hydrogen gas. However, it seems more 
probable that the solution may be found 
in the employment of rockets shot up to 
high altitudes. The projectiles fired by 
he Big Berthas which bombarded Paris 


( 


+ 


+ 
} 





from a distance of 75 miles reached 
tudes of al 


weapons of war may be turned to the 


that 41 a 
Lilia Lito 


out 24 miles, so 
purposes of peace and the advancement 
of science, if used to capture samples of 
air and perform other tasks of value. 
The layer of ozone which spectroscopic 
observations indicate must exist in the 
layer between 35 and 60? km prov ides a 
field for further investigation. Its im 
portance biologically can not be under- 
estimated, since the solar rays which 
strike the atmosphere and are absorbed 
e 4) 


by the ozone would become lethal 
ozone were to disappear. This absorp- 
tion of radiant energy by the ozone is 
believed to bring the temperature of this 
layer to values perhaps 50° C., or more, 
higher than those experienced on the 
earth during a summer day. The theo- 
retical evidence for this is supported by 


} 


the study of the velocity of sound in the 


2 These figures for the height of 
laver were bel 1 to be tr I 
cently. Authorities are now coming 
that about half of all the ozone im tl t s 
phere exists below a height f 24 l 
that the maximum concentration < irs 
height of about 30 kn It is now also |} ed 
that nearly 10 per cent. of tl I 
tween sea level and a height of 8 kn 
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upper atmosphere following explosions tions. Evidence obtained from 
at the surface. In this manner also is photographs of auroral displa 
explained the zones of abnormal audibil- from other considerations now, 
ity noted so frequently during the world points to the conclusion that 1 
war. and oxygen, the latter possibly 
From the drift of meteor trails in the large measure, exist to great hei 
upper atmosphere it has been possible to that hydrogen and helium may 
compute the direction and velocity of ent only in minute quantities 1 
the winds at high levels. Many curious upper portion of the atmosphe 
phenomena in this connection still re- then lies a fertile field for further 
quire physical explanations. The heights tigation: To determine the d 
at which meteors become visible are also of temperature, pressure and 
employed as a means of estimating the tion of the gases present, ine 
density of the upper atmosphere and _ water vapor and the elusive ozo 


hence the pressure and temperature of variations with place and tim 


the air at levels inaccessible to the sound- mystifying. 
ing balloon. In this way temperatures At heights yet greater than 


< 
) 
A 


i! 


of from 75° to 125° C. have been esti- have referred to, there stil 
mated at altitudes as high as 160 km. nomena of interest to the mete 

Though the stratosphere is usually  viz., the aurora at elevations from 
free from clouds, two kinds are oceasion- about 1,000 km., and the Ken 
ally observed there, and then only at Heaviside ionized layer at « 
night near the horizon toward the sun from about 80 to about 260 km 
just before sunrise or just after sunset. of these are known to have some 
Both of these types exist far above the to electrical and magnetic storn 
height of the highest clouds found in the’ earth, while the latter is known to 
troposphere. The first type,thenacreous the reflection of radio waves ba 
or mother-of-pearl cloud, is found at an earth. Recently Martyn of Aust 
altitude of about 25 km., and the second reported that when the average n 
type, the noctilucent cloud, is found at _ time ionization density in the E lay 
an altitude of about 82 km. Both are’ the Heaviside layer showed an ine: 
generally visible only when the sun is or decrease, the barometric pressu! 
below the horizon and illuminates their the ground from 12 to 36 hours 
lower surface. The lower of these clouds showed a corresponding increase 
are iridescent, as their name implies, and crease. If this is borne out, we 
are believed to be formed of supercooled evidence that the changes of weat! 
water droplets. The upper of these observe at the surface of the earth 
clouds are silvery or bluish-white in some manner brought about by t 
color, and may be formed of matter agencies as produce the changes 
ejected from volcanoes or even possibly ization at high elevations earlier, a! 
supercooled water droplets. The nature possibly that conditions at 80 
and origin of these clouds therefore re- km. have a causal relation with 
quire elucidation. lowing weather at the surface 

For a number of years meteorologists opens vistas unseen years ago and 
believed that in the upper atmosphere cates to the meteorologist that 
the heavier gases, such as nitrogen and have to turn to the laboratory and 
oxygen, tended to sink by diffusion, himself of the new tools that scie! 
leaving the lighter gases, such as helium, developed in order to fully underst 
to exist in higher degree at great eleva- the sequences of the weather. 


exist 


+) 
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ferment 
The 
s brought about by it have been 


encE has acted like a 


ehout our whole civilization. 


apid that they are beyond the con- 
us. We 
environment 


n of most of have com- 


vy rearranged our 


it any material change in our- 
es, The the 
ts of science have been slow and the 


Modern 


social responses To 


tical ones even more so. 


edicine built on science has been in the 


refront in bringing about’ these 
anges 
We now find ourselves with a great 
mass of usable facts and with a splendid 
dy of trained men and women ready 
apply them for the benefit of human- 
ty, but without an administrative or 
economic system which will give all 
members of our society an even or an 
adequate opportunity to profit by them. 
In every advance there are always those 
who struggle against it and those who 
must fight old enemies in order to be 
happy. The mould of the human 
thought machine changes very slowly. 
The pattern of emotions, prejudices and 
habits that make up a large part of 
human behavior is strangely resistant to 
the control of what we are pleased to call 
the intellectual processes. 
There is no emotion in 
control depends upon the keenest and 
cleanest use of the mental faculties. It 
is natural that a considerable portion of 
those dealing with the sick should have 
their faces turned toward the past and 
that they should endeavor to use old 
formulae for new conditions. The auto- 
mobile and the associated highways have 
changed all the time factors in medical 
The automobile, the operating 
table, the microscope, the telephone, the 
test-tube, the Roentgen ray, the trained 
nurse, the interne, the mechano-thera- 
pist, are indispensable to the modern 
doctor. 


science. Its 


practise. 


Each has its place and each 


costs money. 
intricate set-up of mor 
bookkeeping system sue 
past, which was built 
earried in the silk hat 
ered, lovable and friendly 
titioner. 
Medicine 


step through persistent ex 


has been buil 


The social applicati ns of medic} 
quire the same repeated and car 


We sho 


] 


ognize that the scientifie side of 


controlled experiments. 


is up-to-date and in full synehr 
with the peaks of human achi 
part the soc 


while for the most 


and the economic side 
are and ineffec 
operation. 

The medical 
undergoing a 
in the last twenty-five 
civilization 
environment, so medicine 
moulded by those instrumentalities thé 
are supplementary and accessory to the 
use of the trained mind and the trained 
hands of the physician. 

In this country we have had the con- 
great medical 
laboratories. We have put hundreds of 
millions of dollars into hospitals. We 
have trained tens of thousands of nurses 
The mere operation of 


as develo} 
often archaic 
profession hi 
dramatic transf: 
years. Just 


has been remoulding 


has been 


’ 1 
Scnools and 


struction of 


and technicians. 
the machinery of modern medical prac- 
tise requires great administrative skill 
and enormous expenditures. The physi 
cian can no longer be independent of 
great ean, though, 
command them that 
used for their highest purposes. 
order to do so he must take part 


these agencies. He 


and see are 
But in 
in the 
business, social and economic reorganiza- 
tion that is required, so that these instru- 
mentalities may function and so that he 
may do his share in seeing that all ele- 
ments of the population receive a just 
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and fair proportion of medical attention. 
To bring this about, community coordi- 
nation and some orderly plan that will 
provide the facilities and that will re- 
munerate the physician and his asso- 
ciates must be worked out. 

Out of the population in a given year 
only so many are sick. Of the people 
who are sick a considerable number are 
indigent and automatically fall into the 
taxpayer’s pocket. The others belong to 
different economic groups. In America 
we have been on the way up all the time. 
We have not thought of a stratified 
society. We think of a constant rise of 
young men and young women from the 
bottom to the top. These young people 
want the very best medical care in the 
very beginning of their economic period 
of earning a living. We ean picture 
readily the burden of sickness that 
strikes our nation in the course of any 
given year. Wecan prophesy just about 
what it will be in character as well as in 
extent; but no one ean prophesy what 
the burden of sickness will be in so far 
as the individual is concerned. Only a 
comparatively few are sick, and yet those 
few must bear the heavy medical costs. 
The hospitals, the various laboratories, 
the dentists, the nurses, all come in for 
their share. The great mass of men and 
women want to pay their own way. 
They want to meet the costs of medical 
eare. This is impossible at the present 
time unless we devise a method that will 
spread the payments over a much longer 
period of time than just the period of an 
illness. We must spread it, too, over 
large numbers of individuals rather than 
over a few. In other words, there must 
be periodic payments over a long period 
of time to provide for the concentrated 
costs of illness. Otherwise they can not 
be paid. This means that an insurance 
basis must be devised to give security to 
the physician and care to the sick. 

The Committee on the Costs of Medi- 
eal Care during its five-year study 
brought out many pertinent facts which 
ean not be blinked. Most significant 


perhaps is the uneven blow w! ‘ 
ness strikes in the community 
4,560 families who kept records 
total medical charges during a ) 
found a wide range of charges p 
ily. There were 1,788 of these 
whose total annual incomes for t 
were under $2,000 per famil) 
per cent. of these low-income 
incurred medical costs for t 
family of less than $25 for the y 
per cent. had charges from $25 
21 per cent. from $50 to $100, 
cent. $100 to $250, 4 per cent. $2 
$500. 1 per cent. $500 to $1,000 
of 1 per cent. $1,000 to $2,500. E 
one per cent. of this group had 
less than $100 for the year and, vy 
assume, could pay their medical . 
without serious hardship, but 
maining 19 per cent. must impa 
living standards, draw on savings 
row money if they are to meet 
penses. The 81 per cent. paid 
per cent. of the total bill of the 
group, while the 19 per cent. we 
with 64 per cent. of the amount 
the average per family eight times 
high in the latter group. Am 
higher income groups, the situat 
roughly similar. In any particu 
most families have moderate med 
penses in view of their total ine 
while a few families, perhaps 
cent. of the total, are taxed beyor 
means. Next year, fortunately, as 
what different group of families 
constitute the 20 per cent. 

The essential fact is that m 
charges fall with great unevenness 
different families during any giv 
and on the same family during the « 
of several years. 

No well-informed student of 
economies believes for a moment t 
patient’s difficulty in paying n 
costs is primarily or basically du 
cessive fees on the part of phys 
and other practitioners. There are 
‘‘wougers’’ in medicine, of course, 
as there are in all walks of life; bu 
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THE COSTS OF 


tial analysis of the incomes of phy- 
ans leads to the that in 
time devoted to training and 
ation and the 
|. there is no general overpayment 
For instanee, the 79 
tising physicians in San Joaquin 
California, had a median net in- 
$5,500: in Philadelphia 


conelusion 


Lue 


responsibilit leS as- 
nractitioners. 


(County, 
in 1929 of 
245 representative physicians reported 
‘comes for 1928 for 
137 Vermont practi- 


which the me- 
was $4,200; 
ers reported net incomes for 1929 
a median of $3,400; and 30 physi- 
ns in Shelby County, Indiana, had a 
lian income in 1928 of $3,100. Some 
published data regarding physicians 
the Mason-Dixon line indicate 


‘ r 
SOouULD Ol 


conditions in certain large areas of 
large numbers 
received net in- 


On the aver- 


South are such that 
physicians in 1930 
mes of less than $1,000. 

the general practitioners reporting 
ave net incomes about half as large as 
e specialists. Dentists in twenty 
states reported median net incomes for 
1929 of $4,000. 

Most of these figures are for 1928 or 
1929. In 1930 physicians’ incomes fell 
ff appreciably, and at present the situa- 
fact, 
one of the most significant aspects of the 


m is doubtless even worse. In 
practise of medicine in the United States 
is the financial precariousness and inse- 
curity of the major practitioners con- 
cerned. 

It is obvious that we can not assume 
that the payment problem arises pri- 
because physicians receive in- 
comes that are too large. Its roots go 
deeper than that. It rests on two prin- 
cipal bases: First, the physiological na- 
ture of the human structure, and the 
resulting uncertainty, so far as the indi- 
vidual is concerned, of the time and the 
place and the nature of the illness or ill- 
nesses which will affect him ; and second, 
the uneven distribution of wealth in the 
United States and the apparent inability 
of a considerable number of people to do 
more than meet their current expenses. 


marily 


MEDICAL CARE 


We feel reasonably confident when we 


say with Hermann Biggs, ‘* Public healt 


is purchasable Our experience has 
been that if we perform certain tasks 
faithfully and conscientiously our 1 


tality and morbidity rates will fa 
to the individual, we must be much 1 
guarded in our promises. We may as 
sure him that he can avoid diphtheria 
and smallpox and probably typ ! 
and certain Seases Wi 
point out the benefits sale i 

ing, of reasonable exercis ad 


rest and 


propel 
an annual physical examinatio1 Ye 
although the individual may 
follow our advice, we can not assure him 
that he Wlil escap expensive I S 
For the group we ¢ now pl 
a fair degree of cer t 
duration and severity of the illnesses 
which they will have; for the individual 
definite prophecy is impossibl 

In the light of this uncertainty it is 
easy to discern the psychological bart 
to saving money in anticipation in 
uncertain attack of illness w 
comes, will cost an _ unpredictable 
amount. Even a family does sav 
has no way of assuring itself that 
saving will be adequate 

But the uncertainty and the resu og 
adverse psychology are not the only ob 
stacles. We must also face the fact that 


we distribute the fruits of our economic 
harvest in such a way that numerically 
important sections of our people have 
little surplus after paying even minimal 
amounts for food, 
In 1926, aecordi 


; 


clothing and shelter 


es A 
r tO a carerul es 


ng 
32 per cent. of the families in New Yor! 
incomes of less than 


received annual 


$2,000 per family and 48 per cent. re 


ceived less than $2,500 per family 


large majority of cases this income rep 
resents the earnings of more than on 
member of the family. Most of these 


something for medical 


lly employed, they are 


people can pay 

service and, if fu 
able to pay their medical expenses dur- 
But 


ing times of normally good health 
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a serious illness involving hospitalization physician or dentist or going 1 
and special nursing as well as the ser- pital because they are afraid t! 
vices of one or more physicians quickly will be too high. Even an 
bankrupts them. wealthy it is only a small percent: 
Paradoxically enough, the problem has_ obtain all the preventive care 
been sharpened by the very advances in really need. 
medicine on which we pride ourselves. This lack of adequate medical s 
As automobiles have improved in qual- lays a burden of pain, suffering 
ity, they have been more widely sold, _ efficiency on this nation which, ri 
and as a result have decreased in cost. is, exceeds what we can afford 
But the greatest danger an economist question which faces the Ar 
runs in probing the economics of medi- people in the next ten years 
cine is that he will expect to apply the whether we can afford to pr 
automobile techniques and criteria and _ selves with satisfactory medical s 
will not realize the deep significance of but rather whether we can afford t 
the difference between a personal, profes- vide less than adequate health car 
sional service and an impersonal, manu- The-Committee on the Costs 
facturing or commercial process. In _ cal Care agreed that a satisfactory 
medicine, as our methods of measure- cal service was one which would 
ment, of observations and of treatment meet the following essentials: (1 
have grown in objectivity and precision, guards the quality of medical 
they have of necessity in many cases be-_ preserves the essential personal 
come more, rather than less, costly. The between patient and _ physicia 
saddle-bag day of medicine has passed meets the true needs of substantia 
and the new era has brought us new the people. 
problems. We can not disregard modern It should provide service on 
methods. Although we all realize that terms which the people ca 
complicated laboratory equipment is no meet without undue hards 
substitute for the careful, thorough at- through individual or collec 
tention of a skilled mind, we also realize sources. No one who has examin 
that if we are to practise medicine scien- data which have been gathered 
tifically, if we are to do our best for each committee can doubt that the 
patient, we must have available many medical care often constitutes a s 
expensive tools and must utilize many obstacle to a proper distribution of 
procedures that were unknown to our cal service. 
grandfathers. Good medicine to-day has A satisfactory medical progran 
to be more costly than the good medicine must utilize known preventive m 
of even twenty-five years ago. The old saw about ‘ 
The provision of adequate scientific tion’’ is vitally true in the medical 
medical service to all the people, rich If we are to keep the costs of n 
and poor, at costs which can be reason- care within reason, we must make 
ably met by them in their respective sta- major economy through the pre\ 
tions in life, is of vital concern to every of disease. 
one here in this country, for in every Our problem requires that we 
city, town and village are people suffer- full use of existing medical facil 
ing from rheumatism, cancer, venereal which can best be done by orga! 
disease, diabetes, tuberculosis and other many of them into medical centers; 1 
ailments. Thousands of persons, even in we retain in any program the confid 
‘good times,’’ try to get along without and support and leadership of 
the medical service they need. Hun- trained medical profession, wit 
dreds of thousands postpone seeing the whom no satisfactory plan can 


anda 


Y 
hij 


+ 
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“an ounce or pre 
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| 


into being; and that we provide 


rm of payment for medical ser- 
which will spread the load over 
sick and well and over all elements 

population. I see no escape from 


¢ 


surance principle if medical 


need it and 


care 
given to those who 
physician and hospital are to be 
What difference does it make to a 
vsician whether he is paid directly 
om the checking account of the patient 
from a collective fund to which the 
ent has contributed? The essential 
ng is that the physician and not a 
reaucrat determines all medical phases 
the care of any patient, and that the 
ent has a voice in the selection of his 
lical attendant. 
When we come to the question that 
as faced by the committee as to whether 
se group payments are to take the 
of voluntary or compulsory contri- 
ns, naturally we meet differences in 
w-point that can only be worked out 
We felt in the committee that 
t was safer to start off with the volun- 


n time. 


tary method, for we feared that the com- 
usory method carried out too soon with 
and enthusiasm of legislative 

dies (which might have members who 
want to be reelected on a popular cause) 
might project us into a field from which 
we might later wish to retreat. But if, 
er a few years, we have been able to 
lemonstrate that there is a willingness 
meet this charge, and that only those 
who fail to meet it reluctant or 
negligent or indigent, then we can see 
ir way toward some plan that may 
compulsory feature in it. In 
ther words, we can develop a plan of 
compulsory health insurance gradually, 


Ti 


are 


ave the 


iat should prove to be the answer. 
The costs, as brought out by the com- 
mittee, are not staggering—$20 to $40 
per person per year. 
facilities, it is not a great cost when we 


Using our present 


think of how much many pay now who 
fave more than the ordinary amount of 


MEDICAL CARE 


" +> 
COST 


Society. 


produced 
herent in 
now pay about $30 per 
With 
should be able to provide ample medical 


+} I 
le per 


vices, 


individualized 


organized, ¢ 

services of good quality to all 
and with proper remuneration 
professional personnel for ae 

where between $20 and $50 per capit 
per year. 

Throughout 

different 
There is a tremendous ferment working 
medical Both doctors 
and laymen are reaching out in various 


the nation we 


many schemes given a trial 


in our 


system. 


directions to find methods of leveling the 
cost of medical service and of providing 
eare than has previ 
Where this evolu 


we know no 


a better quality of 
ously been available. 
tion will take us, 
contains dangerous as well 
possibilities is apparent. 

medical care can be approached without 
prejudice and preconception, if we can 
get the doctor to go at this pri 
the social reconstruction of medicine in 
the same way he would take up the trea 


yblem of 


ment of an old disease by a new meth 
we can offer to the American people t! 


greatest opportunity for happiness tha 


can come to them from 


any present 
source. 

It seems that American ways of pro 
viding medical 
that retains dignity and self 
available. 
experimentation the best plans can be 
rapidly evolved on the basis of the 


, 


for all on a basis 


care 
respect are 
By cooper n and weighed 
facts 
presented by the Committee on the Costs 
of Medical Care. 





ETHICS AND RELATIVITY 


By Dr. E. A. KIRKPATRICK 


LEOMINSTER, MASS. 


Writinc on ‘‘The New Burden of will enable us to predict how 
Behavior’’ in the October ScrleNTIFIC. under given conditions. 
Monru.y, Dr. Patrick suggests that the Man’s characteristic behavi 
time is ripe for the application of scien- be determined by studying the 1 


tific methods to problems of behavior. individuals only, but by stud) 


The present writer has been studying behavior of man in relation 
the possibilities of so doing for the past ronment, physical and socia 
ten years and believes that changes pro- little observation is necessary 
duced by science are decisively influenc- that everywhere men living iy 
ing ethical practises and beliefs and that engage in common practises app 
scientific research will ultimately solve all, and that they frown upon 
many ethical problems. Perhaps, as Dr. ally punish acts contrary to 
Patrick says, we need a genius like Ein- cepted ways of behaving. 
stein to tell us ‘‘not about space and words, they develop ethical 
gravity but how to behave in this new standards by which they determi 
and perplexing world—and why.’’ We _ is right or good. These standa 
have had many able philosophers who never quite the same for any tw 
professed to do this, yet they have had of people, and they are all sul 
little effect upon the behavior of the change. This means that the sta 
great mass of human beings. Rarely are relative instead of absolute, 
have the theorists themselves lived in posed by theoretical moralists 
accordance with the ideals set forth. science of astronomy is not vit 
Even those who realized the impossibil- the acceptance of the theory of 
ity of living ideally surrounded by a_ in physics but is made to seem m 
naughty world, and who therefore con- sonable thereby; and a similar 
structed imaginary social utopias, have may follow the acceptance of 
had little influence on sociological or- trine of relativity in morals. W 
ganizations and codes of conduct. Hu- study the underlying forces ma 
man beings go on their way almost as in human behavior and find out 
independent of moral theories as the general truths account for the 
stars are of physical theories of gravity. tion of human behavior to definit: 
approved, at least for the tin 
I nearly all, and practised by 
Most of the real progress in astronomy jority. 
has been made by careful students of II 
facts rather than by physical theorists. Without attempting at prese 
It is the student of the relative move- scribe the essential elements of 
ments of the planets who has made it nature, we will give attention 
possible to predict the exact location of responses to his environment. 
any planet at any given date in the continually reacting: (1) to n 
future. In ethics we need, not so much things; (2) to the customary re: 
theories of how man ought to behave as_ of those around him to things; 
studies of how he does behave, which the customary reactions of the 
240 
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him to each other; (4) to the 
actions of other people to him 


"¢ 
lividual. We may study human 


Lu 


17 
eat 


j te 
rs in all parts of the globe and in all 


es of history and discover general 

ths of how the behavior of each group 

fluenced by these four phases of the 
nment. 

There is sufficient similarity and 

y in the characteristics of ob- 

the human 

os to insure that the reactions of all 


nature of all 


rsons to objects, when uninfluenced by 
systoms or people, will be very similar. 

- will all react negatively to painful 

| dangerous things, and positively to 

se giving safety and comfort. How- 
er, their knowledge of how to avoid 
may be dangerous and to secure 
it is satisfying differs greatly. Since 
wledge gained by individual experi- 

e only is very limited, many reactions 

things fail to give the safety and sat- 
isfactions desired. 

2) The second phase of the environ- 
ment, the customs of the group in the 
use and avoidance of things, is based on 
the much wider experience and knowl- 

lige of the older members of the group 
and also of their ancestors. In reacting 
to these customs in a conforming way, 
ne’s reactions to things are relatively 
better in the sense of improving his 
chances of survival and comfort. 
ustoms, however, are subject to change, 
especially after things have been studied 
by the more exact methods of experi- 
mental science. In our present civiliza- 
lon men are more and more directing 
eir reactions to things in accordance 
with the results of scientific 
rather than according to their own ob- 
servation or the customs of their elders. 
They are inclined positively toward what 
science shows to be healthful and sat- 
and negatively toward what 
ience indicates is dangerous and un- 
pleasant, and hence old standards of 
conduct are breaking down. In its very 


T ] 1ese 


+ 


research, 


istving. 


RELATIVITY 


nature science is 
Sway spreads it br 
objects of nature 

tions and thus tend; 
tions of all peoples 

alike in fundament 
} 


objects and situa 


+) 


7. 


live somewhat all 
than they do in 
medical and social 
they are directed 
tend to become 
world over. Inj 
the 


ods and ig 


tises, use Ol 


matters of right and 
To fail 


insurance 


of science. 
security by 
fail to disinfect surgical instruments, 
keep large numbers Sane persons in 
strait-jackets or to fail t 
dren- all 


lixr r card ‘ ye . TT _ 
sally regarded as wrong. Thou: 


o educate 
these things are n 
ethical codes are developing as 
of scientific findings and are 
world-wide adoption. 
(3) The third type of 
is to the customs governing the relation 


ship of individuals and social classes 


reaction, whic 


each other, is less quickly, directly 
evidently modified by mechanical in 


vrowth of scientifi 


tions and the 
edge, and yet it is just as sure 
changed. 

Among nearly all 
tory, customs h 
bers of 
other in 


towards members of 


peoples in 


decreed th: 


ave 
toward 
that 


families behave 


certain ways, behavior 


one’s own commu- 
he different fro) 
yt aqaimeren irom 


c 


nity, tribe or nation 
that toward 
and that 


priests or 


members 


eertain individuals 


persons of different social 


status—shall practise and require spe- 
] f 4 


cial types of behavior regardless of the 
individual characteristics of the king, 
priest, aristocrat, or what not. These 


with beliefs tha 


+ 


customs were associated 


such persons really differed from ordi- 
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increased 


The effects of 


knowledge of physiology and psychology 


nary persons. 
is to reveal all persons as fundamentally 


the same, and this leads to customs of 
behaving to a greater and greater extent 
in essentially the same way toward per- 
sons of all classes, and to expect the same 
behavior on their part. These ideals are 
gradually becoming established customs 
to which the new generation is conform- 
ing; henee the decay of reverence. 

In most civilized countries it is now 
agreed that all persons are equal in the 
law, and publie opinion ap- 


eves ot the 


avior toward people of all classes. In- 


proves of the same general type of be- 


ternational law also recognizes no social 
difference when one nation demands of 
another protection for its subjects. 
With further development of scientific 
knowledge and of facilities for travel 
and communication, there will be world- 
wide approval of the same types of be- 
havior in most details towards all men. 
When these tendencies have developed 
further, conflicts between classes and 
nations, arising from the belief of each 
that they should have special favors in 
the way of behavior toward others and 


The 


same regulations will then apply to all 


of others toward them, will cease. 


classes and nations, and the majority of 
nations and the mass of people in each 
nation will unite in supporting such 
regulations. There will then be 
tance only by a minority who are striv- 
ing for special treatment favorable to 


resis- 


themselves. 
(4) The fourth form of 
phases of the environment, that of re- 


reaction to 


acting to individuals, is still less directly 
and evidently modified and controlled 
by increased scientific knowledge, and 
yet it is subject to the same influence. 
Human beings are not all alike: there 
are fundamental differences between (a 
the sexes, (b) children and adults, and 
(ec) individual adults who vary in physi- 
eal strength, intellectual ability and in 
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emotional and volitional cha) 
This makes it inevitable that 
actions of individuals as in 
each other shall be influenced 
differences. Repeated react 
same individuals to each ot 
the behavior of each toward 
of a still more special charact 
(a) The universalizing of 
however, may have very mar! 
upon the behavior of these nat 
ferent types ot persons to 
This is most evident in the 
behavior of the members 
Old 


1 
} 


toward each other. 
differences between men : 
of the correct behavior 

have been greatly chang 
tion of 
physical 


recognizing their 
and 


corresponding changes in cust 


mental similarit 
havior more nearly the same t 
When . 


chology and sociology have bee 


‘ 


the sciences Ol physi 
perfected and customs corres] 
modified, the approved heter 
havior will still differ in e 
from the approved interse: 
while most other behavior r 
the two sexes will be on nearly 
plane, as they now are economic 
politically in the United States 
eent changes in women’s bel 
in men’s reactions to these chang 
civilized countries and espec 
Russia, while not due wholly t 
knowledge of the near equalit; 
and women, will inevitably be 
ated in world. 
science will determine 


a scientific 
words, 
of behavior which will be gener 
proved and practised in dealing \ 
same and with the opposite sex, a 
individual men and women wil! 
in special ways toward each ot! 

(b) The differences between 


and adults and, if family life cont 


the necessarily intimate interact 
tween parents and children wi 
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ble certain differences between be- 
parents toward 


r of adults and 
en and of children toward parents 
ther adults. These differences are 
uly marked during the period of 
ss infancy, but as fast as the child 
power of self-direction. 

adults to children 
adults need to be variec 
of differences 


edge. The right 
nd obedience ant 
is now questi 


yned in 
mental 


» render it 
cht of 
ne for bot 

The relationship between str 


selentine truths ol 


adult and child. 


weak individuals of 

_ 11; om aad 1) a] 
intelligent and ignorant, will al- 

be of a somewhat special character. 


in not compete on an equal basis, 


tne tendency is for the strong 
intelligent person to domi 

er and more ignorant, either to the 
because of 


less 


lvantage of the strong, or 
e, to act in the interest of the hel; 
per- 


innocent. Scientific studies of 


lity and of mental hygiene, how- 


ever, show that 


en persons of differing ability cooper- 


st . ] . ] 
conflicts are aecreaseda 


in gaining common ends instead of 
» dictating the ends and directing the 
‘tivities of the other Such coopera- 

is greatly increased in an age of 
specialization and of scientific domina- 
tion. In polite society, in schools, in in- 
establishments and in institu- 


tions of nearly all sorts (armies partly 


lustria! 

excepted), authority is giving place to 

operative and reciprocal behavior in 
ling common and special ends. 

In the early days of the factory sys- 
tems authority grew, but is now declin- 
ing, and employers and laborers, when 
they can not completely cooperate, are 
more frequently agreeing upon behavior 


involving reciprocal advantages. Scien- 


une Management is now concerned not 


only with elimination of waste of mate- 
rials and movements, but with methods 


modify 

know is 

acts from 

is especially 
rounded by 
approval or 

eral, an aggressive 
in others, while 
helpful ones. The 
persons or group: 
tensity with eac] 
but after repeate 
learns to avoid g 
what the other is likely) 
sequence, when the same 
frequent conflict so 

fighting usually de 

either party from tr 

the other without reg 

or the means used. F 

with weapons in duels and 
or gas in war have generally 
uncivilized 


} 


rules of civilized and 
ing, violations of which have 


verely condemned. 


nee 


Vv devel ) 


n 


In competitive busi- 
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ness and in games, rules of behavior are acting without regard to wl 
always adopted and ultimately approved wish and are likely to do 
as right if they bring greater satisfac- words, acts approved by all 
tion to all concerned. satisfactory than acts for self-ad\ 
Putting the matter in brief form, which are not adjusted to the de 
whenever men react to each other fre- others. 
quently in similar situations, they sooner There is another side to human 1 
or later make adjustments, each in the which must not be ignored in st 
light of how the other responds, until problems of behavior. Men’s act 
ways of reacting are found which in not unfrequently determined 
view of the action of the other party will their emotional attitude toward 
be least unsatisfactory. Each is willing | person involved in the situation 
to do or to refrain from doing certain’ the possibilities of the situati 
things if the other acts in a similar way The value of a disputed piece 
and both gain thereby, e.g., turn to the erty or the success of cooperative 


+ 


right. Customs of this kind cause each are often almost ignored in the 
to expect the usual or right act from the injure an enemy or help a friend 
other, and each assumes responsibility purely personal factor influencing 
for obeying the same rule. Among all  vior to a greater or less extent 
groups such codes of right develop. actions which may be called ‘‘g 
How quickly they develop and how effee- ‘‘bad,’’ without in all cases being - 
tive and satisfactory they prove depends’ by the group as right or wrong 
in part upon the frequency with which individual behavior of perso: 
the same situations are met, and in part mately associated renders tl 
upon the disposition, intelligence and ment of codes of conduct, based 
enlightenment of the reacting parties. tific findings as to what is of 
Knowledge gained in part by experience advantage to the group, very di 
and in part revealed by the science of The politician still believes 
social psychology will induce intelligent ‘‘good’’ to his friends, the civi 
individuals to act on the general truth reformer in giving the most effici 
that all behavior must be adjusted, not the job. 

merely to the objective situation, but in In general, the development 
relation to the known or probable beha- observance of codes of right are | 
vior of others. Codes of behavior that and perfected by all means tha 
will more quickly bring about satisfac- the general good will and are s 


+ 


tory conduct on the part of persons asso- prevented by those producing 
ciating with each other may be formu- toward individuals and sometimes 
lated in the light of such knowledge and veloping excessive good will 
modified in the light of experience soas other individuals, regardless 


to secure general endorsement and con- others of the group are affected th 
formity, e.g., obey signal lights. Additional development « 

We see, then, that man’s nature as a_ knowledge of personality wi 
creature seeking to preserve his own life result in more persons having 
and health develops modes of action tude of good will or loyalty to t! 
when he is associated with others which and of more good will and less 
inevitably lead to behavior generally toward individuals. 
recognized as right. Such rules are There is one way in which 1 
more favorable to the survival and satis- of good will or ill will on the 
faction of all members of the group than ment and practise of moral ¢ 





ETHICS AND RELATIVITY 


g¢ continually minimized. Ill viduals still no 


w bein 
‘ll and good will have the greatest in-_ by scientifie finding 
ence on conduct when people are in_ objectivity of et! 


to-face contacts with each other,and cussed at anot! 


t 


Lu 


n each is acting according to his own 
ture rather than following a pre- 


i 


ribed course of action. In all large This article n 


reanizations officers and employees 


further brief ref 
en on duty are acting toward each Many who | 


ave 


1 aT ‘oT slie } are "ls ee , 
I and toward Clit a in act ners 5 lems have seemed 
ith policies and regulations prescribed 4 concept of absolut 
practised by the leaders and man- 

agers and by the traditions of the insti- 


n. The customs of polite society 


ness is att 

however, are all 

a ; believes that no pr 

so prevent many manifestations Of per-  o¢ athicg] problems 
bial LUMI Ly 


11 attitudes which would otherwise 


> ; : idea of an absolute 
| forth good will or resentment on the 


¢ 


4 and the facts of 

meregere . thines. to customs 
‘he results of inventions and discov- ieaiitel Reeln one tnwentinntad 

eries of science have tremendously in- ol an enk ates 

reased the number of non-face-to-lace yajation to near 

associations of people with each other. ng subjective 

Buyers and sellers often never meet per- }, useless to attempt to develop an abs. 


lute science of bridge building or of agri 


sonally, while producers, transporters 
and consumers of goods and users of 1 34 r 

‘ = 113 —_ culture, and it 1S Just as useless to strive 
rks of art and literature are rarely in , ' : ; 
‘ fe ‘ for an absolute ethic: Notwithstandi 


ersonal contact with each other, and , , 
ene Aisin ; the influence of cu: 

the eodes of right behavior in their rela- ' Sed 

; : , . practises, agricull 

tions to each other are more influential 

than personal ill will or good will. 

Smiles and pleasant words contribute 


ethical judgments 
will ultimately det 
somewhat to the rood will felt toward will generally be a] 
. . Progress in deve! 
an organization; hence these are encour- 
aged by business firms, railways, tele- ounenet gage tent 
phone companies and by educational and knowledge is slower 
social institutions in dealing with indi- 
Yet the security dealer or the 


ead of any institution who seems over- 


material sciences, but 
Scientific knowledge is in 
versal, and when it has spread 
. . sane it will make the essenti 
solicitous regarding the personal wel- “0S 1t will make the essentii 
» . . ° ° ° 2a] she nor the 1a ft 
fare of a client is regarded with suspi- 4! behavior the sam 
In studying ethical 

"Ny . ’ . ° 1 aT o lee de 

The importance of personal ill will Mecessary to decid 

- s ' ; he high tthieal ne 

and good will in the ethics of modern the highest ethical vali 
Ip ee “eflecte j ind 

ife has diminished to such an extent ‘Teflected in indivi 


that we may raise the question whether ‘ince there must be 


in the social field a science of ethics of individual’s conduc 


€10n. 


an « . ° ’ lea affaatad 
an almost completely objective character people aifected 
may not be developed, leaving only the duct finally 


field of reactions of individuals to indi- represent the 
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of all to gain what they regard as of 
most value. The values obtained by 
right conduct are the sum total of all 
known human values that are at the time 
practically obtainable by all. Other 
values dependent upon individual tastes, 
esthetic appreciations and personal effort 
may be attainable, but such values are 
not, properly speaking, ethical values 
because no uniform modes of acting are 
involved. In other words, there are 
many individual satisfactions not sub- 
ject to general ethical valuation. Ethi- 
eal conduct of individuals and the high- 
est happiness of individuals are not 
identical. 

Right is always relative to the ap- 
proved practises of the persons most 
coneerned and has varied extremely in 
different groups at different stages of 
human history. When all the world has 
come under the dominating influence of 
science the group differences will de- 
crease, and the personalities of reacting 
individuals will be regarded as of less 


ethical significance. There is no reason 











to expect that right will ever 
condition of unchangeability 
peoples and some individuals 
relatively nearer to scientific rig 
tises than others, and each will | 


encing the codes and practises 
others. Science will also be 
and new inventions and social 
tions will always demand read} 
of ethical codes so as to make t 
tively better. It is vain to 
they will ever become such as 
ealled absolutely and eternally 1 
good, although some codes hay 
well with minor variations in a 
of men in all ages, and hence n 
garded as more nearly appro: 
the ideal of the absolute, univ: 
eternal right which has ins] 
thinking of moralists in all stages 
world’s history. 

The mills of human interact 
slowly, but science is accelerat 
adjustment of social organizat 
the emergence of finer working 
behavior. 























TO THE FUTURE BIOGRAPHERS OF JOHN 


QUINCY ADAMS 


By Dr. H. G. GOOD 


PROFESSOR OF THE HISTORY OF 


Tue recent biography of John Quincy 
Champ Clark’ 
raises the question whether a biographer 


Adams by onee again 


s at liberty to suppress or gloss over at 
ny of the leading activities or in- 
rests of his subject. Except for a brief 
ter on the Smithsonian Institution, 
s biography has no word, good or bad, 
» work of Adams in the promotion 
that 
es very little to retrieve the failure. 
John T. Morse in 


Statesmen 


science; and chapter, indeed, 


| life by the 
‘American Series’’ is simi- 
y defective, and the early biography 
y William H. (Auburn, New 
York, 1849) entirely so. Only the Me- 
r (Boston, 1858 by the 
| one-time president of Harvard Uni- 
rsity, Josiah Quincy, gives a fair indi- 


Seward 


historian 


n of the passion which Adams felt 
ind the labor which he endured for the 
and diffusion of 

ng men.’’ 
The formal education of John Quincy 
lams, secured in the intervals of travel 
nd amidst the distractions of diplo- 
macy, was almost entirely a literary one. 
He read the usual Latin and several of 
he Greek authors in their lan- 

He cultivated a close acquain- 
with the English and French 
poets, and he spoke the language of the 
itter fluently and accurately. ‘‘In 
ruth,’’ his father wrote, ‘‘there are few 
who take their degrees at college, who 
have so much knowledge.’’ This was a 
lm as moderate as it was accurate in 
its emphasis ; it was, in spite of his para- 
phrasing and poetizing, for his knowl- 
edge rather than his literary taste that 
John Quiney Adams was to become dis- 


‘rease knowledge 


oe 


own 
ruages. 


Trane 
ance 


3oston, Little, Brown and Company, 1932. 


EDUCATION, 


OHIO STATI 


tinvuished. In the same famous letter 
to Dr. Waterhouse, John Adams noted 
that in the course of the preceding year 
he and his son had spent their evenings 
upon Euclid, ‘‘instead of playing cards 
like the fashionable world.’’ At Har- 
vard, where the son now spent fi 
months and whence he graduated wit! 
honors in mathematies, the course whi 
aroused his greatest curiosity and 
siasm was one on natural philoso} 
And the exact sciences especl lly astron- 
omy, were to be the objects of his keen 
interest throughout a life devoted to its 


last day to public affairs. 

The eminence of John Quincy 
in diplomacy and statesmar ship SO Ove! 
shadows his scholarly interests that his 
labors for the advancement of science 


have been neglected. From the diary 


one gathers that he would have pre 


ferred a somewhat different 


assessmen 
by the biographers of his services to his 
mankind; and in this 

must concur. A re 
f 


consideration of his 


and to 
self-judgment we 


country 
work is warranted 
on another ground also. Adams lived in 
the ifi 
sance in the United States and touched 
that 

and he recognized, as not all statesmen 


do, the importance of the services that 


beginning of the scientific renais- 


great movement at several points; 


science and statesmanship may render t 
other. He once 
people of this country do not suff 


each wrote 
estimate the importance of patronizing 
and promoting science as a principle of 
political action That 
that aid to the increase and diffusion 

function of 


ryovernment 


seems to 


knowledge is a 
and that 
should operate upon the fullest obtain 


scientific 
government; 
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able knowledge of nature and human 
nature. Was not this a prophetic vision 
of the ‘‘brain trust’’? 

Public employment left Adams slight 
leisure for the prosecution of scientific 
interests. Once ‘‘in Mr. Bussey’s gar- 
den in Boston’’ he served as the amateur 
helper of Nathanial Bowditch in the 
observation of a solar eclipse; and he 
kept in sufficiently close touch with as- 
tronomy to have confidence in his own 
judgment that Bowditch’s ‘‘ Navigator’’ 
was ‘‘a perfect treatise of practical 
astronomy.’’ He had a part in the 
establishment of three observatories, at 
Harvard, at Washington and at Cincin- 
nati. In the second place, his labors to 
assure the integrity of the Smithsonian 
bequest and for the creation of the insti- 
tution constituted a national service. 
And his report to Congress on weights 
and measures has not ceased to receive 
the encomiums of scientists and pub- 
licists alike.? 

The report upon weights and measures 
occupied Adams intermittently, from 
the Senate resolution of 1817, for a 
period of about four years; but this was 
not the beginning of his interest in the 
subject. Five years earlier, during the 
Russian mission, he was occupied with 
the French writers in the field, espe- 
cially Paucton. He noticed that Paue- 
ton was led to study weights and mea- 
sures from an initial desire to improve 
agriculture, but the accessory became 
the principal pursuit and he produced 
his ‘‘métrologie primitive.’’ ‘‘This is 
too much the progress of all my studies,’’ 
he adds; ‘‘but I shall never produce a 
metrology.’’ He came closer doing so 
than seemed possible in 1812. The 
preparation of his report was ‘‘a fearful 
and oppressive task’’ made so by the 
fact that ‘‘all the power and all the 
philosophical and mathematical learning 

2Report of the Secretary of State upon 
Weights and Measures. . . . February 22, 1821. 
135 pp. plus appendices, 100 pp. House Doe. 
109, 16th Cong., 1st Session (1820-21); also, 
Senate Doc. 119, 2nd Session of same Congress. 





of France and Great Britain’’ 

expended upon the subject 

under the circumstances could te 

do? He might have submitt: 

priori opinion or a_pro-forn 

paper, prepared by clerks. 
What Adams did was to st 

subject both from its beginnings 

foundations; and to write, after 

research, a treatise historical ar 





sophical as well as practical. Its t [ 
distinction is that weights and 1 

are considered not only with refer: 

the nature of things but also to 1 iS 
ture of man, his abilities, ha 

institutions. Adams attempts 

the origins of these instruments 


primitive times and early societ H 
compares the suitability of the d | 
arithmetic of tens and tenths, and 
binary or a duodecimal syst 

merely for computation but for ¢ . 


practical handling of material 

He reviews the historic difficulty 
tablishing uniformity by law; 

that the power of a law is limited 
legislator’s dominions, while t: 

science are international; and cor : is 
that the province of law over 





and measures is not to create 
regulate. He traces the legal hist 





weights and measures in ancient a! res 
modern times, and in the latter | 
votes special attention to England lu 
France. He introduces at this point the 
extended and an appreciative history of s 

the ‘‘sublime effort’’ of France 

velop a decimal, that is, the ‘‘ Met pr 
system which should be founded in e sql 
ternal nature, scientific in construct v 

and regular in form and nomenc! 

When he came to consider the met _ 
system as a practical instrument i! 

merce he was less appreciative; a! in 
failed to consider it as an instrument 

science except at its weakest point, th St 
measurement of the circle and of ti 

features which had already been aba! us 
doned when he wrote. To underst mi 
his position we need only remember t in 


to him the most important object seer 
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universality in the use of any sys- 
at might be adopted rather than 
‘ts symmetry, its natural base or other 
| considerations; and that the metric 
system, though adopted by the govern- 
nent, did not come into general use even 
‘rance until after 
ng. His report has given comfort 


to the enemies and the friends of 


iil 


the date of his 


metric system. 

The practical result of the report was 
and in this there may be a fairly 

fundamental criticism, since its purpose 

vas a practical one. Of its two main 


second is 


‘lusions also, the now 


wn to have been erroneous. Those 
‘lusions, expressed in the form of 
mmendations to Congress, were: 
That for the present the English weights 
and measures should be retained without 

nge, but that standards 


should be deposited with each State; and 


correct 


at Congress should attempt to secure 
1 concert of nations as the only prac- 
ticable ageney for the adoption of a 
and uniform The 


present wide use of the metric system 


permanent system. 
as, of course, come about by a piece- 
But for most of the errors 
f opinion and some of fact in this cele- 
brated document Adams can not be held 
We cite one or two. He 
know that Mechain had intro- 
luced an error into the measurement of 
the degree upon which the metric system 
and that its natural 
erefore, a myth. He speaks of ‘‘the 
problem, hitherto unsolvable by man, of 
squaring the cirele.’’ It was in 
when Lindemann showed that 
m is possible. 


al pre CESS. 


responsible. 


lid not 


is based base is, 


1882 
no solu- 
Again, Adams wrote: 
‘For all the transactions of retail trade, 
the eighth and sixteenth of a dollar are 
among the most useful of our coins; and 
although we have never coined them our- 
Selves, we should have felt the want of 
them, if they had not been supplied to 
us from the coinage of Spain.’’ Such 
minutiae, interesting mainly as show- 
ing that the report has its own date writ- 


+> 


ten plainly upon it, serve by contrast to 


emphasize the industry and acumen 


which were required to produce a classic 


in American metrology by a Secretary 
of State. 

On the day when Adams despatched 
his report he wrote in his diary that he 
might not again have time to prepare a 
scientific monogr ip And a ign 
this fear was realized, his work as a pro 
moter of science continued rwes ild 
include under that title those who aid 
the establishment of scientific institu 
tions or who, in any way, to quote the 
words of James Smithson, further ‘‘ the 
increase and diffusion of know 


among men.’’ Adams had a large part 


SY | 
in securing the Smithsonian Fund and 
guarding its integrity. As chairman of 
the House committee to whom the mat 
ter of its applicat on was reterred f 
rendered valuable services for the wl 

ten-year period during which ideas were 
being matured, ecrack-brained schemes 
were warded off and public interest was 
aroused. Anxious both for the promo 


tion of science and for the honor of the 


country and armed with only such faith 
in his followers as his grim pi eal ex 
perience had inspired, Adams feared 


that the trust might be wholly dis 


ssipa a 
ey 
by fraud or unwise investment or mig 
be applied to useless objects. But \ 

PI] J 

mean to recall that his fears rose almost 
to the level of an obsession we must als 
remember that they were not groundless 
All this can be studied in the di iry and 


in the well-nigh exhaustive collection of 
documents bearing upon the founding of 
the Smithsonian Institution 
made by W. J. Rhees 


it may be said that they were directed 


Of 
to acceptance of the trust by Congress 
in the first place; against the inaugura- 


tion of hasty, immature plans, which 


were proposed in numbers; and to bring 
it about that the funds sho 
vested in state bonds as at first but 
should become a permanent obligation of 
the United States Treasury. 


ie did 


nomical observatory, 


To be sure |] not get his astri 


‘KKto 


be superior to 
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any other devoted to the same science in 
any part of the world.’’ Secretary of 
the Treasury Spencer once told him it 
was because the whole country was 
laughing at his designation of observa- 
tories, as ‘‘lighthouses of the skies.’’ 
But the Government did establish the 
Naval Observatory in 1843 and the 
Smithsonian Institution in 1846; and 
Adams’ agitation had a useful effect 
upon both developments. It was just 
the time when the first permanent obser- 
vatories were beginning to appear in the 
country. Winthrop and _ Rittenhouse 
and even Bowditch, who was not, how- 
ever, primarily an observer, had none. 
In 1823 Adams had subscribed one thou- 
sand dollars for an observatory at Har- 
vard, but the subscription could not be 
filled and the scheme failed. Less than 
a decade later and just as Adams en- 
tered upon the last phase of his life as 
a Representative in Congress, the build- 
ing of American observatories began and 
increased until it became an educational 
and scientific trend, almost a fashion. 
Within a very few years of each other 
teaching observatories were established 
at Yale, at Chapel Hill in North Caro- 
lina, in Williams College and in Western 
Reserve near Cleveland and most dis- 
tinective of all in the new Philadelphia 
High School planned by Alexander 
Dallas Bache. In the West the center of 
the greatest interest in astronomy was at 
Cincinnati, and some work had been 
done by Dr. John Locke, who had even 
gone to Europe for information and in- 
struments. The fruits of these efforts 
were gathered by Ormsby Mitchell who 
from the beginning of his connection 
with Cincinnati College extended his 
activities far beyond the boundaries of 
his professorship into work as a consult- 
ing engineer and a teacher of engineer- 
ing. A newspaper of that day reports 
the arrangement by which ‘‘ Each of the 
professors will be at liberty to receive 
pupils, in his own branch, as irregu- 
lars. Under this permission, Professor 
Mitchell will forthwith organize a class 


in Civil Engineering, of which 
lar pupils will likewise be membx 
afford opportunity for practice 
important study, the professor 
allowed a vacation of four months 
year, during which he will be in t 
with his students, engaged in 
engineering.’”® To arouse th 
interest in astronomy Mitchell r 
to lecturing, a form of instru 
which, as Lyell remarked, the An 
were very fond. The remark 
very well to Cincinnati, and M 
lectures in particular were so 
that he raised the money for an 
tory in that small western toy 
the publie support, based on | 


} 


terest,’’ said Newcomb, ‘‘is w 
made the present fabric of A 
astronomy possible, then we 
honor the name of a man whos: 
siasm leavened the masses of 
trymen with interest in our scie? 
Ormsby Mitchell no longer ne 
introduction,* but it was on J 
1842, that Adams noted in his 
‘*Mr. Mitchell is a professor 
maties of Cincinnati where he d 
last winter a course of lectures, 
to three thousand persons, a! 
kindled such a passion for astro 
that city that they have formed an ast 


nomical society, with stock in shares 
twenty-five dollars each, and have r 
a fund of thirty thousand dollars 


erect and furnish an observator) 
which purpose he is now going 
England.’’ Evidently Mitchell 
himself quite a promoter and Adams 
not like him at first. Besides 
quent ‘‘he says’’ of the sentence q 
above the diary says: ‘‘There is : 
trusiveness of braggart vanity 
man, which he passes off for scien 
enthusiasm, and which is very 


8 Cincinnati Daily Gazette, October 

4An account of him is F. A. Mit 
‘‘Ormsby MacKnight Mitchel Astron 
General, a Biographical Narrative,’’ 392 
Boston, Houghton Mifflin & Co. 188 
spelling of the name used in the text 
seems to have been the contemporary 
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Charles Francis Adams, edit- 


nua 


diary, calls this ‘‘Scant praise 


Mitchell 
time at 


] . 
later 


hell’?! A 


s DackK to see 


year 


Adams, this 


Quiney, With letters, resolutions and an 
_ invitation from the Cincinnati 
Astronomical Society to lay the corner- 
S their new observatory and to 
ver an oration on the occasion. Dur- 

0 autumn the seventy-six-years-old 

statesman may be seen at his desk at- 
ng to compress a history of astron- 

an address. ‘‘My task,’’ he 

‘is to turn this transient gust of 

ysiasm for the science of astronomy 

t Cincinnati into a permanent and per- 


severing national pursuit, which 

nd the bounds of human knowledge 
instrumental in 
character and improving 


may 


make my country 


vating the 
ndition of man upon earth. The 
' God Himself has furnished me 
is opportunity to do good. But, oh, 
w much will depend upon my manner 
performing that task!’’ 
After 
irteen days, traveling alternately 
railroad train, 
ind canal-boat, he reached Cincinnati on 
eeighth of November (1843). The ora- 
n upon which he had been working for 
more than a month was yet unfinished ; 
It was incomplete at one when he re- 
red, and he rose at four to finish it. 
The ninth was a day of pouring rain 
and as he tried to speak at the corner- 
stone-laying there stretched out before 
him not a sea of faces but a concourse of 
umbrellas apparently floating on a sea of 
mud. The next day came the oration, 
hich was well received. He remained 
for several days. Naturally the wealth, 
position and talent of Cincinnati 
about him and féted him— 


a cold, uncomfortable journey 


steamboat 


by carriage, 


r wwded 
Judge Burnet, Thomas Corwin, Bellamy 
Storer and Nicholas Longworth, who, 
Adams learned, was the especial patron 
{ the observatory. Back in Washing- 
on for the opening of Congress he 
wrote in his diary: 


sé 


The people of this count 


not sufheientiy estimate the 


of patronizing and promoting science as 

a principle of political action 

slave oligarchy systematically strug 

to suppress all pub patronag 

countenance tot progress ot the m 

Astronomy has been specially neglected 

and scorntully treated.’’ Was] t 

ng of the derision greet s 
rhthouses of tft skies I ‘ 

think that astronomy was s 

‘ther sciences because he s 

ad | I spe il ( imp I 

continues This invitatior S 

Tt snow r ese! l bout it 

wrought more on the publ ! 

than many volumes of dissert 

argument. I hoped to draw a 

active attention to it among 


and to put in motion a propelling ] 


‘tT whieh wl no nger st 


of intelle 


nness. I in 


nate into rott 


of future improvement to result fron 
this proclamation of popular homage 
the advancement of science, 


1 9) 
and am Wl 


; 


ing to see my name pt r] aps ostent 


tiously connected with a movement t 


which I so long and so anxiously strove 
to give an impulse in vain.”’ 
Is it too much to ask of a biographer 


ereat dlary, exten 


that he shall read the 


sive as it is; and, having read, that } 
hs 17 7 7 = 7 - 4 
shall duly ponder the many pages upon 


terests and activi- 


which the scientific in 


c 


ties of John Quincy Adams are writte 
Having done so, he will recog- 


at large? 
nize in Adams a se 
saw that it is an important duty of gov- 
ernment to patronize and promote the 
increase of knowledge among men. If 


ientist-statesman who 


-+ 


now such a biographer will have the 
vision to see and the courage to present 
the facts as they are, the results should 


be salutary even though, comparativ: 
the glory of the Monroe Doctrine might 


} 
| + + 


be dimmed a little. Adams might say 
his biographers, as Cromwell is reput 
to have said to his artist: ‘‘Paint me as 


I am.’’ 





A FEW years ago I attended a lecture 
in which the speaker prefaced his re- 
marks with the statement, ‘*‘ Nobody 
loves a parasite.’’ This is undoubtedly 
true. Not only do parasites fail to 
awaken affection in our breasts but, I 
fear, we are inclined even to despise 
such of our fellow organisms as have 
adopted this method of gaining a liveli- 
hood. The inference is, of course, that 
we consider ourselves to be, in some re- 
spects, superior to parasitic forms of 
life. 

When we view the matter impartially, 
however, we can hardly stigmatize a 
parasite, which obtains all its nourish- 
ment from a single host, as a more seri- 
ous biological offender against its fellow 
organisms than are catholic predators, 
such as ourselves. 

Man, beyond a shadow of doubt, is the 
most abhorrent exploiter of all forms of 
animal life that the earth has produced. 
He searches the entire surface of the 
globe, the depths of the ocean and as far 
upwards as he can reach towards heaven 
in order to obtain victims that will sat- 
isfy his predatory appetites. 

Members of nearly every phylum in 
the animal kingdom find their way into 
the insatiable stomach of man. The few 
that escape do so because he does not 
relish the flavor of their flesh or because, 
while living, they appear to him to be 
somewhat repulsive. We eat oysters 
with avidity, provided we obtain them 
in a month that contains an R. Few of 
us, however, have more than a hazy idea 
of the manner in which oysters pass 
their days or even of the significance of 
that qualifying R. In order that we 
may continue to enjoy the gustatory 
pleasure evoked by these slippery bi- 
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valves it is perhaps as well that 7 
tinue to make our first acqua ; 
with them in company with cra 
and labelled, ‘‘60¢ a pint.’’ 

On the other hand, we are al! 
less familiar with caterpillars Q rei 
their lifetime. In this stage fs 
career the majority of us consider 1 
to be so repulsive that the bar: ex 
eating one is accompanied by 
untary shudder. The old riddle 
is worse than finding a caterpi 
apple you are eating?’’ with its 
‘*Half a caterpillar’’ makes 
sal an appeal to need further 
This, despite the claim that cate: 
when properly prepared, are ver wis 
able and of undoubted nutrit 
Somehow I feel that man, the 


1 


upon mammals, birds, fish, a 





crustacea, arachnida and mollus 
short in his glory as the consum 
excellence, of his fellow creat is 
this unfair discrimination agains ina 
sects. | 
Still more appalling than is our an 
spread predatism are some of 1 
ods whereby we daily exploit ou r 
or less distant relatives. What 1 dict 
would we invent to deseribe any anu lefi 
other than ourselves, which consis f s 
removed new-born young from | 1S 
mothers and, thereafter, stole f t 
use the almost sacred materna tha 
that is produced solely for the nutri we 
of their helpless offspring? 5 ns 
havior would be considered as s 
an approved topic for conversat siti 
polite society. I 
Some of us prefer our eggs as spe 
elettes, as a soufflé or merely ‘‘s sur 


side up.’’ However we may 





them, we consume almost daily 








d young of a fellow traveler along 
>the divergent paths of life. 
ese examples should serve at least 
lieate that parasitism is a very mild 
exploitation as compared with 
» types of predatism that are practised 


rerularly by the most ‘‘humane’’ among 


mankind. If, in addition, you care to 
»ontemplate the refined cruelty of cram- 

¢ and of paté-de-foles-gras I think 

will agree that, in the whole realm 

ture, man, least of all her diverse 

g re res he finger 





. . 
nas cause to point t 
] 
i 


+ >} } 
re whicn 





» at any other form of 





t ves, in any manner whatever, at the 
expense of its relatives. 
It is not, however, my purpose to 
\ blacken the face of man in comparison 
strictly parasitic forms of life. It 
ild not, indeed, be difficult to show 
at he himself evinces many tendencies 
n this direction in addition to his other 
mes. Rather, taking man as he is, | 
wish to establish the fact in your minds 
that we have cause at least to be grate- 
ful to many parasites. More than that I 
will not ask. Love is, perhaps, too inti- 
mate an emotion. 
The meaning of the word ‘‘parasite”’ 
S is extremely vague. Restricted orig- 


its 
pplication has been widened to include 
a most heterogeneous variety of biologi- 
What exactly do you 
r I mean by a parasite? Any standard 


inally to a class of human society, 


eal relationships. 


dictionary gives six or seven alternative 
definitions. There are several varieties 
f social parasites and still more numer- 
is nutritive parasites. To the biologist 
here are many more types than those 
that find their way into a dictionary. If 
we consider but one form of life, namely, 
insects, we find that they exemplify sev- 
‘ral different degrees of nutritive para- 
Sitism. 

First 


+ 


of all there are those which 


spend their entire lives feeding on the 
surface of a host animal. 
amples. 


Lice are ex- 
Since they never enter their 
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host they are termed ‘‘ectopar: 


t aS 

Others, as larvae, are true endoparas 
[hese live entirely within a host. 17 
may or may ! 1 at ¢ “ 
adults, they subsequently live ai 

ndent life ( mo? ? 
penaent lite. “omm i ¢ } > 

1,1 . f 

warbile-fles of catt 

- at it s aa ci it AA © | 
lenend 77 . 
aependence are ~ Ll | 
wasps oI neul : l 
or tnese live auril 


feed exclusively on pollen and 1 
from flowers. These, cert 

truly parasitic than al ] > 
writers prefer 

by the non-committal term 

sitoid. 

The ill-famed bedbug imbibes 
the nearest victim at mealtimes and 
retires to its own quarters. Should 1 
be included in the category of paras 
If so, shall we draw the line betw 
them and the flea which, when 
ture, finds its food on the ground 
only when mature relishes a mea 
blood? It is probable that the ma, 
of people would consider the flea 
truly parasitic, despite its virtuous 
life. If then we include fleas s 
widen this term by the addition of n 
quitoes? As larvae these insects 
exclusively on material vegetable 


cin. 


the bulk f their nouri 


Even after they have reacl 


maturity shn 
is obtained from the same source. Ey 
male dies as he has lived, a strict v 
tarian. Ali that a female demands 
her distant relatives is an occas 
draught of blood. This appears 
necessary for the development 
eggs. For the rest of her career she, 
sips nectar from flowers by the si 
her consort. 

When such a diversity of rela 


ships are called by the same nan 


eonsider that a dozen 


when 
tional 


we 


types of exploitation cor 


added if we seek elsewhere, it is no 1 
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der that the word ‘‘parasite’’ has a_ balance for survival in favor 
somewhat nebulous meaning. In its’ that cause the least annoyance 
strictest sense it would seem that the The relentless laws of evolut 
term, when applied to nutritive relation- tinually weed out as unfit to com 
uuld be restricted to any organ- immortality, through the mé 
obtains all its nourishment’ their descendants, those strair 
host animal. All others parasite that are less consider 
are, in reality, types of predators. welfare of their hos 
Since, however, all are variations of the near relatives. 
same phenomenon we need not, for the A perfectly adapted 
purposes of this paper, draw very hard no appreciable damage t 
and fast lines between parasites and from draining from it 
predators. nutriment. This stage of | 
The true parasite rarely kills its host probably, is rarely attained. W 
in obtaining its dole of nourishment. It some writers term the relations 


is, obviously, a remarkably bad stroke of established between host a 


l 1° 


business on the part of a parasite to de- ‘‘symbiosis’’—living toget! 
stroy the source of its daily rations. It insects, among which the most 
is even bad business to make the host to us is the ubiquitous cock: 
aware of the fact that it is being ex- from generation to generation 


ploited. From a biological point of of bacteria embedded deep 


view the most successful parasite is the their bodies. A certain numb 


one that can obtain its nutriment with are transferred from the par 
the least discomfort and detriment to its to every cockroach egg long b 
host. The mosquito which obtains her latter is laid. What effect these b 
draught of blood from your neck with- have on the lives and the happ 
out your being aware of the robbery cockroaches we are unable to say 
stands a better chance of raising a fam- cockroach contains them, and 
ily at your expense than does her cousin of no way of removing then 
whose pilfering is proclaimed by a_ know, however, that certain | 
vicious stinging sensation. a direct benefit from their e\ 
The bites of the so-called ‘‘wild’’ mos- 
quitoes, which inhabit sparsely peopled come dependent upon them 
regions, are far more painful than are’ very existence. When this is 
those of their ‘‘domesticated’’ relatives, we pass from parasitism, thr 
which inhabit those parts of the earth biosis, to ‘‘mutualism,’’ or th 
that have been densely populated for pendence of the two organisms 
many human generations. The present for example, is the relationship | 
inhabitants of the latter regions owe a_ white ants and the luxuriant 
debt of gratitude to their forebears who, protozoa which invariably inhabit 
through ages of unremitting slapping, alimentary canal. These can be 
have selected strains of mosquitoes that without otherwise affecting the 
obtain food with the minimum of dis- ant, by subjecting the latter t 
comfort to their hosts. mosphere of oxygen under pres 
We, in our generation, do something Deprived of its one-time parasit 
for posterity every time we kill a par- white ant can no longer digest 11 
ticularly vicious mosquito and ignore the mal diet of cellulose and it dies « 
activities of her milder mannered sis- vation in the midst of plenty. 
ters. To a trifling degree we throw the It is even postulated that our « 


t 
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rpuseles may be the outcome of 
the blood of 
pr Ti 


our distant 
These 


eould 


m of 
parasitic Z0a. 
many others 


biol 


parasites can, 


to which 
1. are of considerable ical 
They show that 

n a sufficiently long 
ion to their 
valuable tn 

1] 


WalkKS OF 11 


hosts, be 
mpanions 
in many 
s that cause the greatest havoe. 
eireum- 


tem- 


y under most exceptional 


s can predators prove to be 
advantageous 
etims. Man, 
victims fr 
desire to 
may prolong the 
domesticated animals 
ire the complaint s when he errs by 
‘hing the span of life beyond that 
rastronomie perfection. 
have yet, however, to vindicate 
iises to the effect that 
ally the friends of mankind. I pro- 


my 


parasites are 


to attempt so to do, though I 


an- 


» that few of you will agree with 
n my efforts to show that our own 
fic parasites are more beneficial 


I am about to 


c 


otherwise. In what 


[ would ask you to think of man- 
d as a race rather than as a collection 
individuals. To the 
rasites are naturally 


individual his 
unpleasant and 
terious. Attempts to consider them 
rwise have not met with marked sue- 

Hermits of old believed with re- 
us zeal that all things on earth were 


ated for the **All 


gs’’ necessarily human 


rood of man. 
included 
S. These were satisfactorily 
ted into the creed by accepting the 
lictum that they were created to mortify 
which is the part of 
an. Clothed in their unwashed and 
verpopulous garments these 
had ample opportunity to praise God for 
he activities of His humble workers. 
Fortunately for our bodily comfort, the 


sinful 


© flesh. 


ascetics 


FRIENDS OF 


MANKIND 


shower 
human po] 

numbers every 
I 


desires Oo 


} ° ) 
conditions 7 


time 
important 


ing discoveries 


an 
definitely. 
only until 
equal its sup} 
remain moderat 
being reac 

check 
under two g 
and positive 

We 


Ve ntive cheek 


need 


been powerf 
communities 
they will beco 


and that they 


lem of populé 


solution is, of 

sound, and 

tion of rac 

extinction. 
From the far 


distant and misty pa 


when life first became a reality on earth, 
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down to the present day, all living things 
have, with reckless abandon, produced a 
continuum of generations, in every one 
of which the individuals have been far 
in excess of the numbers that can sur- 
vive. From this superabundance na- 
ture, as unremittingly, has made her 
selection of a small minority that she 
judges to be fit to fulfill their destiny of 
continuing this over-reproduction. The 
vast majority she sweeps into the dis- 
eard. Their lot is to perish miserably, 
or otherwise, provided their demise be 
expeditious. By this relentless persecu- 
tion, only, has nature improved her 
diverse forms of life and has brought to 
perfection their various adaptations for 
competing to-day with their all-too- 
numerous relatives. Man is but one of 
these many competitors. Can he afford 
voluntarily to set aside the factor that 
has been paramount in bringing him to, 
and maintaining him at, the physical 
and mental level he has reached? When 
man ceases to over-reproduce the laws of 
race improvement will cease to operate 
in so far as he is concerned. He will 
stagnate, from an evolutionary point of 
view, in a world in which all other forms 
of life are pressing forward to greater 
and more varied destinies. 

I am, however, of the opinion that 
man, in common with his less intellee- 
tual relatives, will continue to over- 
reproduce and therefore to progress as 
a species at the expense of those indi- 
viduals in each generation which are 
least fitted to be men. 

Without further consideration of pre- 
ventive checks we can turn our attention 
to the positive checks—those which re- 
move individuals after birth, but before 
they have contributed their full quota 
of offspring to the overnumerous ranks 
of the rising generation. I think most 
of us will agree that, in the past, these 
have been emigration, starvation, disease 
and war. Of these starvation, or the 
fear of it, has played a prominent part 
in engendering the other three. 





The world over, human po; 
have been frequently in danger of 
ing saturation point, till one or ot 
these checks temporarily reli 
situation. 

The saturation point of man) 





more densely populated regions 
earth has been greatly increased 
discovery of areas that were mo. 
populated because they were les 
ditiously exploited. Numerous « st) 
grants to these regions have reliey 
pressure at home and, in addit 

have effectively exploited the 

ties of the land of their adopti 

they can produce far more of st 
necessities to life than they, the: 
require. The development ( 

world-wide transportation enables 

to pour their surplus into their 

land. With this influx of supp 

saturation point of these count 

increased by leaps and bounds. It 8 
far exceeds the possibilities of the I 
resources. The discovery of Amer 
white men has increased the world ] 
lation by possibly twice as man: 
viduals as can be numbered am 
180 millions who inhabit it. 

In the history of the human ra 
ean, however, be but temporary 
day must come when all humanity) 
weep with Alexander, and with fa 
reason, because there are no 
worlds to conquer. Already we s 
first signs of this on our continent. 1 W 





, 


rapidly increasing progeny of 
arrivals are already putting up t! 
against their relatives in overe! 
countries who would follow in the 


steps. 

With the diminution of this « m 
surplus population the day draws 
preciably closer when man wil! 
reached his mean of maximum u 
dance over the entire earth. He ear 
more escape this destiny than ca 
other form of life. Wars, diseas t] 

f A 


starvation have combined in putt 
this day. Man is setting his mu $ 








before to mastering all these 
ks to this steady advance towards 
What will be the result 


succeeds in his endeavors? 


inevitable. 





Whatever the size of the family, once 
» mean of maximum abundance is at- 
two only can sur- 


an average of 
Darwin made this abundantly 


uu 


many years ago, but man, in vari- 

the world, continues t 
struggle against this Among the 
in a land the population of 


is parts of 
law. 
( nese, 

‘+h had maximum 
turies ago, despite many wars, much 
wide-spread 


reached its cen- 
and appallingly 
starvation, every man still feels that he 
twelve children in 
rder that two survive to do 
mage to his old age. The fate of the 
ten who are doomed to perish at an un- 


Ssease 


have at least 


? ST 


may 


timely age appears to us to be tragic. 


s has They merely exemplify nature’s univer- 
sal method of procedure ; over-reproduc- 

a tion in order to assure adequate sur- 
\ ival. 


Fluctuating as is the mean of maxi- 
mum abundance that the laws of nature 
allow to any species, a marked increase 
during any abnormally favorable period, 


be it long or short, inevitably spells 


additional misery to all succeeding gen- 
erations till the population is, once 
more, reduced to its proper level. Dur- 
this readjustment period nature, 

more drastically than at other times, 

weeds out for survival the few that are 

the best equipped to vanquish their most 
s implacable rivals—brothers, sisters and 
cousins—for all of whom there is no 
longer room on earth. The more pro- 
lifie the animal, the more drastic is the 
mortality in every generation. The ma- 
jority of insects lay 300 eggs. Since, of 
the insects that should hatch from these, 
an average of two only can survive, 298 
(t.e., 99.3 per cent.) must perish with- 
out reproducing in order to maintain 
their status quo with other forms of life. 
At times, nature, for a period, relaxes 


' y ing 
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her persecution of some insect and 
lows the mortality to drop to, let us s 
a mere 90 per cent. It is not long there 
after that man eries as did the prop 
Joel, ‘‘That which the palmerwort 
left has the locust eaten: and that whiel 
the locust hath left has the eankerworm 
eaten; and that which the cankerwon 
hat} eft, has the eat rp ir eaten.’ 
But nature never fails to take ] re 
venge at the expense of future gene) 
tions. She raises her harvest to 99.9 pe 
ecent., or higher still, if needs be, in 
order to foree her upstart offspring ba 


into the niche that she has prepared for 
it by her infinitely slow but 
adjusted laws of maximum surviva 
These laws apply, with no less rigid 
ity, to man. Slowly as he may increase 
his numbers as compared with his more 


y 


lowly relatives, the difference is only 


degree, not in kind. If in the present 
generation the total world population is 
increased, future generations must pay 


the bill. 

The statement that all 
is axiomatic. To this must, ] 
added the corollary 
centage must do so before they arrive at 


men must die 
] 


that a large per 


the stage of parenthood. The grim har- 
vester of the childless is implacable. As 
the vacant spaces of the world fill up he 
becomes increasingly insistent in his de 
Struggle as man may to avoid 


=e * 
(ne 


mands. 
the inevitable, there is no escape 
or other of the pruning knives must fall. 
Which of these, starvation, war or dis 
the least 
future development of 
To this trio we might add, with increas- 
fourth 


The auto is already assum 


ease, is detrimental to the 


the human race? 
ing significance, a namely, 
‘*accident.’’ 

ing a prominent roéle in holding popula 
tions more nearly to their status quo in 
many parts of the world. 

Starvation, war and disease. All have 
had their share in the past in regulating 
human populations. All will, d 
continue to do so in the future. Is it 


ubtle Ss. 
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not as well then for us to consider each 
in turn and to diseuss its relative mer- 
its? Each by itself is ghastly. One, 
however, that is the least so, or one that 
shows some redeeming feature in that its 
operation tends to improve the caliber 
of the survivors, is a veritable haven of 
refuge from its more devastating com- 
petitors. Our effort at the present time 
is, quite naturally, to avoid all three of 
them for ourselves and for our children. 
We are willing to let future generations 
decide for themselves to which they will 
submit when nature presents her bill for 
the overdraft. In this endeavor man- 
kind reveals his fundamental selfishness. 

Among primitive races, dwelling in 
confined areas, starvation has doubtless 
been a potent pruning knife for trim- 
ming the family tree. It must be borne 
in mind, however, that this is nature’s 
last resort, which is employed only when 
all else has failed. Whole nations have, 
in the past, been decimated by starva- 
Can any one imagine a similar 
occurrence among modern ‘‘civilized”’ 
communities? Could you postulate a 
democratic nation content gradually to 
starve when neighbors have ample? 
Commercial rivalry may be a somewhat 
distant forerunner of actual starvation. 
Who would deny, however, that this has 
been the cause of many recent wars? 
The desire for adequate nourishment is 
so deep-seated in every animal that no 
biological urge can arouse enmity more 
rapidly among fellow creatures than its 
denial. I believe that starvation will 
never again play a direct and wide- 
spread part in maintaining the status 
It will always be 
preceded or accompanied by war, 
whether in the form of individual kill- 
ings, revolutions or trumped-up wars of 
national honor against neighbors. De- 
mocracy has given the hungry an equal 
voice with the well-fed in expressing his 
opinions and, through the medium of 
the vote, in enforcing them. Whatever 


tion. 


quo of populations. 
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might be the ultimate effects of st 
tion on the race they are subservi 
those produced by its consort, war 
War is distinctly unpopular 
minds of the majority of people 
present time as an acceptable m: 
removing surplus population 
rightly so. In the past it ha 
man’s most favored method of 
ing population difficulties. It 
peared to be the most logical means 
adjusting the difficulties that aris: 
demand is somewhat in excess of s 
It may be claimed that many wars i 
history of mankind have not had 
origin in actual or imminent shortag 
supplies. There however, 
argument but that every war 
sulted in the reduction of populat 
They have, to that extent, served 
purpose and have obviated the n 
for later wars in which self-presery 
would have been the sole motive 
War as a check to overpopulati 
however, more biologically unsound t 
is restriction of birth. Truly it has b 
said that those who live by the s\ 
shall die by the sword, if this be 
preted as applying to communities 
not necessarily to individuals. No « 
munity, which in the interests 
preservation makes war on its neig 
would hazard the risk of sending 
weaklings, either physical or menta 
bear the brunt of the fray. The 
they have in manhood goes forth, m 
of them never to return. To 1 
weaker brethren falls an undue share 
assuring race continuity. It is inevit 
ble that this type of selection, wher 
dulged in frequently, must lead 
deterioration. The day will surely « 
when the community, deprived n 
of those who lived by the sword, but 
of those who would have been 
progeny, will die by the sword of a m 
favorably selected strain of neighbors 
Although there is to-day an increasing 
realization that war is unethical, un 


can, 


hy? 
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mical and that it outrages all princi- friends. He looks to be rat 
f beneficent race selection, I, for lost mite as he carves out his new des 


ean not believe that it is a passing tiny in a universe where brother has 
ase of human activity. Human na- fought brother incessantly from the 
re can not be remodeled in a single dawn of life to the present day in which 
neration, and only very slightly in a amoeba still ingluves amoeba and th 
Fashions, admittedly, change elephant trumpets over his dying rival 
every season. Twenty years ago Where, in such a world, is 


dred. 

. who, for one reason or another, did friends who will aid him in hi 

t reveal any eagerness to go out and _ solve? Only, it would seem to me, 

t were liable to be decorated with a_ those allies that are always on hand to 

te feather at the hand of a feather- reap for him the supernumeraries of his 

ned girl. How fashions have kind, his own parasites, his diseases 

nged in twenty years! Fashions are, Provided these supernumeraries are 
wever, only a veneer that but ill dis- brought into the world at the same mad 
guises the true nature of the object be- rate that they have been in the past, and 
eath. From the dawn of life on this evolutionary progress demands that 


uth till to-day man, or his ancestors, they must be, somewhere must be found 


is fought his fellow men for his very the harvester of the immature. Emigra 
xistence and survival. Because your tion and starvation have nearly run 
refathers and my forefathers strug- their course in making room for those 
cled ceaselessly against, and vanquished, who are left behind. Man, and may God 
e potential parents of myriads of other prosper his resolve, is determined never 
men and women, we and not they, in- again to lay his sickle to the super- 
abit the earth to-day. You and I are abundant harvest. Already he contem 
» product of aeons of bloodshed and plates placing it aside and is drawing 
atreds. We may not feel very grateful plans whereby it may be beaten into a 
r the legacy, but the parent who read- cradle-rocker. Rather wisely, however, 
y abandons her offspring in the inter- he is not putting his plans into effect 
ests of her neighbor’s will never make a__ just yet but is keeping it in the attic till 
very powerful human appeal. he is assured that his neighbors are like 
In the year of grace 1934, mankind, minded. A cradle-rocker is a poor im- 
as he completes his million to the nth plement to seize should the ery go forth, 
generation of internecine warfare, pro- ‘‘Harvest or be harvested!’’ Have we 
claims: ‘‘Every one of my myriad ances- sound reasons for believing that this ery 
tors who, because he fought, survived to has been heard for the last time on 
reproduce his kind was in the wrong. earth? For how long can man hope to 
The world should have been peopled live up to his new-formed ideals? The 
with the progeny of those who died at answer, I submit, depends chiefly upon 
heir hands, and I have no right to be the activities of his friends and enemies, 
here. Beginning with my million to the his own parasites. If, with relentless 
nth plus one, generation I declare my- insistence, they garner a_ sufficiently 
self purged from my hereditary taint. abundant harvest of the childless to as- 
[ am henceforth reincarnated. Inci- sure that there is room for all that re 
dentally, of course, all my neighbors are main, then, and then only, it would seem 
reincarnated also.’’ to me, can man hope that neither he nor 
This is an excellent resolve. All suec- his neighbors will suecumb to his hered- 
cess to his efforts! Surely, however, in itary instinct to fight for his own preser- 
such a quest he will need powerful vation and for that of his children. 
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This may appear to be a ghastly alter- 
war. Surely it is infinitely 
preferable. Association with those who 
are struck down with disease tends, at 
all events, to bring out the best in human 
Cer- 


native to 


nature, sympathy and self-denial. 
tainly not the adjuncts of war, enmity 
and brutality. War takes from us of 
our best, disease those whom we pity the 
most because they were not so blessed in 


physique as are the common run. Of 


course there tragic exceptions. 
There are also exceptions in the case of 
war, but the general tendency of disease 


is to improve the race; that of war to 


are 


deteriorate it. 

There is no denying that war and dis- 
ease have been the major regulating fac- 
tors of human populations in the past. 
Provided the number of births continues 
to be in excess of deaths from accident 
or old age one or both must remain in 
office. For my own part I can not 
visualize a world (in which there is a 
measure of individual freedom of ac- 
tion) in which there is a perfected med- 
ical service and an absence of armies. 
Such concepts are mutually antagonis- 
tic, and no world ean be, for long, large 
enough to contain both of them. 

Bound as we are to fight those invidi- 
ous enemies, the parasites of the individ- 
ual, they yet constitute the most potent 
friends of mankind as a race in his grop- 
ing towards brotherly love. 

All honor to those who burn the mid- 
night oil, who impair their own health 
and who imperil their very lives in their 
efforts to wrest their fellow men from the 
scourge of disease. Theirs is perhaps 
man’s most lofty ideal, but, pray God, 
for the sake of mankind, that they be not 
too successful in their efforts. 

Many of you may even yet feel that 
I have failed utterly to prove that para- 
sites are, or ever could be, friends of 
mankind. If so, I regret that my proof 
has failed to convince you. It will be 
necessary, therefore, for me to bring for- 


THE SCIENTIFIC MONTHLY 


ward conclusive evidence t 
that you and I exist on earth s 
the grace of parasites. I w 
your attention for a few minut 
debt we those 
hold in check the numbers of 
insistent apart from 
men—the plant-feeding insect 
Ages before the ancestors of 


owe to parasit 


rivals 


escaped from the ocean, m 
life on the 
teemed with insects. 
It is probable that it was 
tidal Dey 
that a trilobite-like creature, { 
time in the history of animal 
only succeeded in living out 
but completed the emancipat 
descendants by depositing 
hatched without 
lonely creature, ancestor of 
donated to these descendants a 
land of earth from pole to p 
crowded as was the ocean, ther 
yet no competitors for the 
vegetation that covered the vast 
tains, valleys and plains 
Surely this insolent speck of anin 
by invading an entire new world 
be swallowed up in the very en 
its undertaking. 
Armed, however, 
tion and a superabundant fee 
was not long—only a few mill 


earth, dry land 


shores of some 


submersio 


with a g 


years—before its descendants we 
ously overcrowding each other 

part of the earth that was habit 
them. By the carboniferous a 
had acquired wings the better to 
from each other and to seek 

new in which they might br 
peace. Even this phenomena! 
rapid dispersal could counterac 
a time the menace of their ow 
dity. The time must surely arr 
the demands of the insect popu 
various parts of the earth, w 
excess of the vegetation that 


produce. By its very success 














with extinction, un 





reatened 
kk advantage of its own ex- 





5 t 


s, Certain groups of insects became 





to feed upon their plant-feeding 
S At first 
gers or predators, but later many 





there were simply 









developed into true parasitoids. 

m that time onwards insects have 
recained their status as the domi- 

rm of life on earth. Popular 

» articles to the contrary, I, per- 

R y believe that the age of insect 





laney on earth has passed. It was 
nated by the insects themselves 





they learned to parasitize each 
er, Not only did this terminate for 


time the possibility of any further 






11 inerease in insect populations, 





it it made room for the safe invasion 





» dry land by the ancestors of man 





| his relatives. 





A marvelously adjusted balance was 
soon established between the abundance 
f those insects which still fed on vege- 


which, as parasites, 






tation and _ those 


became dependent upon their numbers 









for their own numerical strength. This 
balance holds to the present day. It is 
not, however, a matter of very great 






surprise that there is still an intense 





ry between these one-time lords of 








eation and their comparatively recent 
‘ompetitor, man. Man is now beginning 
realize that the most effective weapon 






» can employ in combating them is to 





| to his aid those all-powerful allies, 





their parasites. 
Both the plant-feeding host insects 
and their parasites are capable of pro- 








digious over-reproduction in every gen- 

Both, however, are held to 
about the same number from year to 
year on account of the abundance or the 
scarcity of each other. The host insects 
are prevented from increasing by the 
annual decimation of their youth by the 
parasites, and the latter fail to increase 
their numbers because they do not allow 


+ 


ie host to become sufficiently abundant 





eration. 











PARASITES, FRIENDS OF MANKIND 


to provide dwelling p ; 
crease in the v1} s 

Vagarities in ( 
may, however, lavo! nus \ 
survival of eit st or ] : 
be the host that is s fay . 
tomatically provides f parasites 
opportunities to raise abnorma 
families. The res s t . 
generation of host insects hav: 
usually large numb: ss 
ing their destructior 

We are all more or less familiar 
outbreaks of plant-feeding insects. |] 
a few years some species of cut 
grasshopper gives a limited demonst. 
tion of its ability to increase in numbers 
During this period w 
rivals, feel that we are most w 
eously cheated out of more than lt 
per cent. of the earth’s produce th 
still concede to our declining foes. Were 
it possible for a cutworm outbr 
world-wide extent to continue for 
a dozen years, and for the initial rat 
increase in population to be maintained 
throughout this period, there could bé 
but one outcome in so far as man is 
cerned. He would be starved out of ex 


istence, unless perchance he discovered 
that he could satisfy the 
his body by eating fresh cutworms in 


requirements of 


summer and preserved ones in winter. 
wever, do not last 
not slow 


Insect outbreaks, h 
indefinitely. 
take advantage of 
of their host in order t: 
By the 


Parasites are 
the increased number 
reveal their own 
powers of increase. 
second year of an outbreak, at the 
latest, myriads of cutworms fail to turn 
into moths that would have 
laid their 300 cutworm-producing eggs 
Instead they 
which is loaded with 300 eutworm 


destroying 


normally 


give rise each to a parasite, 
eggs. Under such circum- 


stances it can be but a matter of a few 


years before the outbreak h: 


minated by them. T! 
and friends, parasites, prolong his lease 
of life on earth. 
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It is true that this relationship be- 
tween the abundance of host and para- 
site is complicated by many interacting 
factors. Possibly it will never be thor- 
oughly understood by man. We ean, 
however, grasp its most salient charac- 
teristics. Furthermore, we can utilize 
this relationship to our own great advan- 


tage. 

In 1843 a French naturalist, de 
Poitiers, made the then original sugges- 
tion that native predatory beetles could 
be utilized by man for the control of 
caterpillars in gardens. This was hardly 
a practical suggestion. We now know 


that it is only by importing parasites 
from distant countries that we can ex- 
pect to obtain a marked benefit from 
interfering with their activities. 

It was not until nearly 1900 that the 
exportation of insect parasites from one 
country to another had been proved to 
be an effective method in insect control. 
To the United States belongs the greatest 
credit in developing this, the most logi- 
eal method for holding the numbers of 
injurious insects in check. The reason 
for this is, to some extent, due to the 
fact that here, more than in any other 
country, alien insects seriously menaced 
not only many phases of agriculture but, 
in addition, the natural beauty and the 
forest reserves of the entire continent. 

Early arrivals from Europe soon dis- 
covered that the Indian had not been an 
expert in developing the fruits and 
other vegetation that were native to 
America. If they desired ‘‘improved 
strains’’ they had to import them from 
their home countries. This led to the 
extensive importation from Europe and 
elsewhere of fruit trees and bushes, of 
ornamental trees and shrubs and of the 
roots or seed of herbaceous plants. Un- 
fortunately, on some of the vegetation 
that was brought to this country, there 
were occasionally a few eggs or other 
developmental stages of insects that nor- 
mally fed upon it in the home country. 


All too many of these were ab 
tinue their development in the n 
At the time no one realized th 
of this handful of undesirab 
and could hardly foresee t 
would prove to be a greater d 
to agriculture and to fruit prod 
America than were the count 
lions of insects that already 
the country. Never in Europ: 
sects, such as the codling-n 
sabbage-butterfly, the gipsy-n 
larch-sawfly, or the more ree 
ported corn borer, to mention | 
done a fraction of the damage t 
proceeded to do in eastern 
Not only did they ruin many 
ported plants, but, increasing 
and bounds, insects such as 
sawfly and gipsy-moth began 
destruction of any native trees 1 
with their food requirements 

In Europe the larch-sawfly 
recorded as a somewhat incons) 
insect that was occasionally foun 
ing on larches. There all interest 
until it was accidentally import 
the Arnold Arboretum in B 
1882. In 1883 it had already s; 
Canada. The following is a « 
from the report of the Domini 
anist, Dr. W. Fletcher, which w 
a few years later: ‘‘ After thre 
years of being stripped, the larc! 
millions of acres, and practical 
the whole of eastern Canada, 
most wiped out. With this 
struction of its food plants thé 
practically disappeared.’’ 

The history of the gipsy-n 
America since 1896, when son 
dozen of its caterpillars escaped 
vicinity of Boston, is too well kr 
require a detailed repetition 
will suffice to recall that, during 1 
forty years, their progeny d 
millions of acres of forest and 
mental trees. At the end of this | 
it appeared that, despite everythu 





PARASITES, 


ild be done, the brains of man were 

itmatched by the fecundity of the 

gipsy-moth. There danger 
it might gradually devastate the 
. of the continent with the excep- 
of northern Canada which, fortu- 

itely, lies beyond its climatic range. 

Why should the 

‘+h a scourge in America? 


was grave 


gipsy-moth 
It was well 


prove 


wn to those of us who passed our 
There, it 
woodlands of 


uth in Europe. was just 
of the 
there 

h might last for a year or two and 

en subside. Why, then, in America 
was this outbreak permanent until such 
me as it subsided simply because the 


insects’’ of 


were oceasional outbreaks 


aterpillars had destroyed everything on 
they could feed? 
urse, is that, though the gipsy-moth 
ad found a home in the New World, 


of the parasites which normally 


The answer, of 


live at its expense in Europe had man- 
By 1913, how- 
er, man had mastered the gipsy-moth, 
attained only 


aged to emigrate with it. 


his mastery was 
igh the medium of parasites. 
When, after 
which, at times, appeared to be insur- 
mountable, he succeeded in introducing 


y 


overcoming obstacles 


from Europe several of its most impor- 
tant parasites the end of the gipsy- 
moth’s reign of terror was in sight. It 
is true that the infested area continues 
to increase despite all direct efforts on 
the part of man to prevent it, but close 
on the heels of the caterpillars will fol- 
low its relentless parasites, whose sole 
life is that of decimating 
their numbers. Despite this increase in 
invaded territory the status of the gipsy- 
moth is changing from that of an un- 
mitigated scourge to that of an addi- 
tional, albeit unwelcome, insect that 
the woodlands of America. 
This is possibly the most decisive Vie- 
tory that man has won over his age-long 
rivals. It will be that 
this vietory was won, in reality, by para- 
sites that man called to his aid. 


} 


business in 


inhabits 


seen, however, 


FRIENDS OF MANKIND 


More recently a portion 
and of a few neighboring 
invaded by the Europe: 
This if lef 
threatened to 
crowing 


insect, 


industry 

Vast sums of money 

on mechanical meth 

in an effort to prevent it 

to territory that is at preset 
Effective t) 


to be, they are but 


as many 


ents; expensive and 
that 
parasites which 


serve a val 


Europe will assume 
of holding down the 
corn borer. Parasites, 

never exterminate the 

once they are established, their numbers 
will steadily increase at its expense 
ypulation 


no further increase in the p 


either is possible. Although the plan 


+ 


feeders may still be present in sufficient 
numbers to cause serious damage there 


definite limits to their 


henceforth 
destructiveness. 


are 


A somewhat different employm« 
parasites is now being attempted 
Canadian prairies. In recent year 


wheatstem-sawfly has ruined 
of acres of wheat. This 1 
sect. It 


class as is an imported pest 


is not, therefore, 


days of agriculture it was a rather 
insect on the prairies How are 
account phenomenal iner 
The answer is that we 


for its 


foreign plant which thi 
in preference to its 
sawfly lived originally 
of native grasses. Ni 
stems of wheat. 
that 


grass-stems fail to do so very effectively 


Parasites attack its grubs in 


when they inhabit wheat. Thus, by a 


sawfly 


somewhat unexpected route, the 


has escaped from its parasites, and man, 


as is usual under such circumstances, is 


a heavy loser. What can be done in a 
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ease like this? We know of no very sat- 
isfactory method for forcing the recal- 
citrant Canadian parasites to attack the 
sawflies that inhabit European wheat. 
In Europe there is, however, a close 
relative of our American sawfly that 
also lives in wheat. It never does very 
much damage in England, because there 
it is in a state of equilibrium with a 
number of parasites which attack it in 
wheat stems. If we were to bring some 
of these English parasites to Canada 
would they attack our Canadian sawfly 
grubs in wheat stems here? Could they 
reduce its population to the insignificant 
numbers of its English relatives? It is 
too early to hazard an answer to these 
questions. Parasites have been brought 
over and have been liberated here. 
Some of them have sueceeded in surviv- 
ing our severe winter, but we do not, as 
yet, know how successful they will be. 

I have selected a few somewhat spec- 
tacular examples of the use to which man 
is learning to put parasites. This art is 
as yet in its infancy. However successful 
the results may be, they are of in- 
finitely minor importance when com- 
pared with the debt we owe to the ever- 
present parasites of our thousands of 
native species of plant-feeding insects. 
The majority of these are so rigidly held 
down to small numbers year in and year 
out that we never even trouble our heads 


about them. Under certain comb 
of climatic conditions a few of t! 
fortunately for us, manage oc 
to elude, to some extent, the a 
of their parasites. When this 
the entomologist becomes, for t 
being, a person of considera! 
tance. People have even been k: 
listen to a complete ten- 

by him on the radio, 

of the situation. 

During these ‘‘outbreaks’’ 
run to several millions of dol 
dition to the large sums of 
are expended on 
Usually only one, or at 


species are concerned in an l 
Picture the situation, however. 


species of plant-feeding inse 
liable to occur in outbreak nun 
account of some vagarity in our ec 
The fact that our native parasit 
keep down the numbers of practi 
of them, year in and year out, 
every variation in climate, doubtl 
duces your respect for entom 
reduces the number of highly pa 
sitions for entomologists and has 
me time to prepare this paper 
am inflicting on you. 

Despite these manifest failings 
claim that parasites have every rig 
your respect and that they a 
than otherwise, the friends of mai 


I 
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BELL TELEPHONE 


the olden times when the filaments 


incandescent lamps were exposed to 
view in bulbs « it 

ible to make quite an interesting 

ent with a magnifying glass. By 

ng the glass in the right place an 
we of the filament could be formed on 

: wall of the room bright 
ne with the glass held near the wall, 
large pale one, which jumped 

bout a good deal, with the glass held 


. : 
I class, 


clear 


+ 


a small 


* the 


lamp. 
is quite well known, of course, how 
images are produced, but that 
’t stop me from telling you. It’s 
refraction. When a beam of 
ight passes from air into glass its direec- 
it is turned through a 
ertain angle and the angle isn’t always 
same. It zero when the beam 
‘omes straight at the glass surface and 
as the light comes at the sur- 
and more obliquely. So we 
¢ a beam of light. 


| + 


il 


by 


is changed- 


+ n 
hULI 


the is 
gets larger 

more 
have a way of turning 
We hold a piece of glass, say an inch 
thick, across a beam of light—if we hold 
t straight across, the light goes straight 
through without turning. If turn 
the glass so the light meets the surface 
bliquely, then the beam is turned as it 
sses into the glass. It is turned in the 
same direction the glass has been turned, 
only not so far. But then when it comes 
ut the other side it gets turned back 
again—so that all that has happened 
really is that the beam has been moved 
over a bit. But now suppose that in- 
stead of a plate of glass we have a wedge- 
shaped piece—the sides not parallel— 
then the two deflections won’t just com- 


iSS, 


we 


na 
va 
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» 
NW 


YORK, } 


} 

+ 
another 
anotner as 


pensate one 


sides are parallel, a 


leave the prism, as a wed 
glass is called, in a 


] 


A 


( 
ected away I 
Ni 


a 


‘ 
] efle 
thin edge of 
the thicker 
deflection, because, 


tT 
t 


t will have been « 


the wedge. yw, 3 


th t] 


weage grreater 


e 


varded as a wedat 
’ 


A 


re 
he glass plate with parallel sides was 


and then tl de 
} 


i 


e 


the thinnest possible 
An 


tia 
Lilt 


flection was zero. here, of course 


by thickness we mean angle betwi 


the two faces and not the thie 


inches, which for a prism would be a bi 
vague. 

Now suppose we look at our magnify- 
It has two rounded surface 


ing glass. 
—portions of spheres as a matter of fac 
What happens when we hold it fro} 
of our old-fashioned lamp bulb? Well, 


consider the light which is coming fr 


‘ 


in 


one single point on the filament—a part 
of it is coming straight at the center 
the lens f defile 


it passes into the glass, it 


t acrt 


At 


} 


. 
l vets a Sslig!i yn 


it 


equal one in the opposite directi 
out 
stiff cards against the lens, 
light enters and other where 
leaves, the two cards would be 
so far as this particular 
knows, it thro 
plate and it isn’ flected. 
about other beams or pencils of 
the point on 
me which 
If 


he ecards we find 


passes because if we were 


e where the 


one 
the 


I 


I 


parallel- vit 
light 


glass 


] 
A 


ri 


has passed g 


t 
what 
light from 
ment? We 
near the edge « 
same trick with 


+ 
t 


} 
Li 


fila 


+ 
t e 


same 


' 
look at « 
I the 
? 
l 


they make quite a considerable angle 


+ 
t 


so this beam o cht 


with one another 
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is deflected quite a lot—away from the 
edge and so toward the beam that went 
straight through. Now perhaps you see 
how it is—the more the beam 
going through the center of the lens, the 
more it is deflected towards the center— 
all these beams which passed through 
the different the have a 
chance of coming together again some- 
where beyond. Well, that’s just what 
they all come together at a 


misses 


parts of lens 


they do; 
point and this point lies on the beam 
which passed through the center of the 
lens and was not deflected, because this 
is one of the whole colleetion of beams 
which comes together. So, you see, all 
the light which started from a 
point on the filament and passed through 
the lens has come together again at a 
single point beyond the lens. And this 
goes from all other points on the filament 
light to the each of 


single 


which send lens 


them has its own light brought together 


in a point or foeus and all these foci 
taken together constitute the image of 
the filament which appears on the wall 
and so impresses the children with our 
cleverness. 

Now I am really supposed not to be 
talking about light at all but about elec- 
trons. The quickest way of getting over 
where I belong is to say that the filament 
of the lamp sends out not only light but 
also electrons, which is illuminating if 
you happen to know what electrons are, 
but not otherwise. For the benefit of 
those who know what light is but are a 
bit rusty on electrons, I will say that 
they are quite small electrically charged 
particles which are more numerous per- 
haps than anything else in the universe. 
They flow through the lamp filament and 
keep it hot, and some of them come 
popping out through the surface. They 
do not get far, however, not those which 
come out of the filament of an incan- 
descent lamp. They are caught in the 
electric field inside the bulb, whisked 
about over curved paths and sent back 
into the filament. They do not affect the 
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lamp one way or the other. 
look just the same if they did 
out at all. In a radio tube t 
different. It is the electrons tl 
and not the light. It is arrange 
the electrons, instead of goi 
the filament, flow from 
across to a metal plate and 
the tube through a wire. 
makes it possible for you to | 
[ am saying is rather a long st 
which we are not now concer 
point is that hot filaments ser 


Just 


things, light and electrons. 
candescent 
light; in the radio tube we ma! 
the electrons. 

And now we ask this quest 


lamp we make 


have seen how it is that an im 
filament can be formed wit! 
the same thing be done wit] 
Can all the electrons which co 
single point on the filament 
them be brought 
point, and can this be done for : 
so that an fi 
formed in electrons as in light 
Well, it 


first place, the electrons do not 


together 
image of th 


not look eas) 


does 


through the glass bulb, so if w 
form such an image we will hav 
it inside the bulb. Even so, ! 
going to see it, suppose we do su 
forming it? We can not be 
bulb and 
electrons can not be seen the w: 
light with our eyes. When w 
image of the lamp filament o1 
the light is seattered by the pay 
of it enters our eyes and so 
Well, this, as it happens, is 
our difficulties. There are a 
ferent substances—zine sulfid: 
—which when 

shine out. They shine ou 
they are struck, so that if w 
electron image formed we could 
having it on one of these 
It is a special kind 


even u 


ourselves 


electrons strike 


+ 


screens. 


paper, so to speak, suitable 
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images. Well, it is something cent sereens at 
w we could see it if we had it. All out where elect 
to do now is to figure out how trikes the ser 
luce it. f we bring uy 
» way of not doing is to use a - the long tube, 
’ class, because, of course, elee- screen 
ns do not go through glass. They do of the magnet 


through anything really—not 1 beam of lig] 


T ? 


1 


» side and come out the other We now plac 


+ 
} 


at 


ones we can work with conveni- plates so th 
n a bulb. them and connect 


there are more ways than one of ends of an 


a cat. Why send the electrons When the 
a solid material at all, especially lig! 


‘an not be done. The reason for 


ling the light through the lens was 
fleet it. The deflection was the im 
rtant thing—not the sending through. 

with light the sending through is 


light | ected bv 


essential; the direction of a 
an be changed by reflection and a beam of lig 
images can be formed by properly pens. 

ed mirrors. But here again the Well, you 


d ean not be used with electrons: altering the d 


is no such thing as an electron 


; 


t 


fe just forget about glass lenses and beam 


<d mirrors and think of the ways in_ and by an elec 


4 
beams of electrons can be de- lig! he 

There is no difficulty in deflect- flectors and o1 
‘trons. It is more difficult not to light radiating fr 


‘ 


lect them. They are deflected in mag- or a part 


+ 


tic fields and in electric fields. Let us at some 


+} 


-an ordinary radio tube and make a_ focus. The 
| hole in one of the plates that en- curved mirr 
the filament. If we apply a posi- In the 

ve potential to the plate—that is, if we i 
nect the positive end of a battery of 
iry cells to the plates and the negative from a poin 
the filament—then the electrons which a point focus. We] 
me out of the hot filament will be this problem of shay 
lrawn across to the plates. They move at the Bell Telep! 
‘falling bodies; their speed is contin- for several ye 
y increasing from the time they leave R. C. A. Laborat 
filament until they reach the plate. working on 
me of them will pass through the small many hav 
e and continue on as a beam. While have al! 
- are about it, we will suppose that we all produce 
have joined a long tube to the radio bulb electrons 
opposite the small hole in the plate and produce elec 
that we have set up one of those fluores- and of 
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This is like producing an image of alan- and having the plates at the rig 
tern slide on a screen—only these images. ages the trick can be turned 
are produced in electrons instead of can be formed on the screen. 
light. How is it done? Well, in the But why bother? Why go 
first place, the electrons must always be trouble of building up these syst 
speeded up by an electric field as hap- vacuums to produce images in « 
pens when they pass from filament to when perfectly good light images 
plate in a radio tube. Then those which produced so much more easily 
started from a given point on the there are a number of reasons 
emitting surface must be deflected by mention one of them only. The 
different amounts according to the dif- magnifying power worked wit 
ferent paths they may be on so that their scopes is about 3,500. This is 
paths will all cross at a point on the cause microscopes of higher mag 
fluorescent screen. One way of accom- power can not be made. We c¢ 
plishing this is to pass them through a_ put one microscope above another 
small cireular coil of wire carrying an liked and have a magnifying p 
electric current—there is a magnetic 3,500 times 3,500. Why isn’t thi 
field in and about such a coil and it hap- Well, it is a matter of resoluti 
pens that its shape—its distribution—is light from a point in the object d 
such that it behaves with respect to elec- appear as a point in the field 
trons as a glass lens does with respect to microscope—it appears as a spot, : 
light. It brings the electrons which pass small spot, but nevertheless a sp 
through it toa focus. There is the same _ that two points in the object, if t 
sort of correspondence between emitting very close together, will produ 
points and foci as in the light optical spots which overlap and so appear t 
case—so that the assemblage of foci observer as one spot. The points 
forms an image of the emitting surface. object are not resolved, as we say, 
Another way of doing the same thing field of the microscope. And if we 
is to pass the electrons through a hole in a second microscope to the first 
an electrically charged plate—the field would not be any better resolved 
about such a hole has just the right shape field of the second—they would 
or distribution to serve as a lens. Mag- as well resolved in fact. Now the 
netic lenses are always positive; that is, these spots, and so the resolving 
they are always like convex glass lenses of the microscope, are determin 
—they always try to bring electrons part by the wave-length of the 
toward a focus somewhere beyond. Elec- the greater the wave-length the 
tric lenses are different—they are posi- the spot and the lower the res 
tive or negative, depending on the power. This is why some micros 
potential or voltage of the plate contain- are made to operate with ultra- 
ing the hole relative to other parts of light—the wave-length is less a1 
the system. The hole we imagined cut resolving power higher. Now elect! 
in the plate of the radio tube would be a_ strangely enough, have wave-lengt! 
negative lens; it would be like a concave light—only they are very much 
glass lens—it would fan out slightly the the order of one one-thousandth 
electrons passing through it so that they ultra-violet light. The situation is t 
would be proceeding from a focus back that the ultimate limit of resolving p 
of the plate, not toward one in front of for an electron microscope is ab 
it. To produce an image on the screen thousand times higher than for a 
we would have to use at least one more microscope. We are a long way 
plate containing a hole. By passing the attaining this limit, but we are 
electrons through holes in two plates way. 
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invention of the compound mi- 
pe in the seventeenth century led 
discovery that all living organ- 
sms, both plant and animal, from the 
st to the smallest, are composed of 
These cells 


and 


nute bodies called cells. 
highly organized 
that 


isms consist of just one cell, for instance, 


oe af 
such Seil- 


sufficient units millions of organ- 
all bacteria. 

There are two good 
ure interested in living cells; 
natural curiosity regarding these minute 
structures which embody the mystery of 


reasons why 


. 


we 


one is our 


ife and, second, the realization that in- 
vestigations concerning cells bring us to 
e very root of the problem as to how 
It is 
the knowledge of this upon which medi- 
al science depends. 
Cells have 


he organs of our bodies function. 


been a favorite object of 


study for a long time, but only within 
been 
possible to subject them to experimental 
One of the difficulties is their 
If we were to take average 
sized cells and spread them over an area 
f 1 square inch we would need 400 to 
900 million cells to cover the space. An- 
ther difficulty is getting at them with- 
ut the risk of injuring them. The great 
majority of the cells are bound together 
firmly to constitute the organs of our 
bodies. Others, which are among the 
of cells, lie in the blood and 
body fluids where they are free to move 
about. 


‘comparatively recent years has it 


small size. 


smallest 


One of the most promising methods 
devised within the last twenty years for 
examining living cells depends upon the 
discovery that tiny fragments cut from 
living tissues will survive in a drop of 
blood outside the body. The cells in the 
fragment spread out and continue to 


grow and multiply under conditions 
Where they can be clearly observed 


microseo 


through a 
method has been made possible 
vention of a ‘haniecal contri 
which enables the experimenter to use 


3° . . 
exceedingiy nhne 


nipulating indi 


more direct 
sible before. 

At present what 
cel] ? We knov 
is eapable of doi: 
ignorant of how 


" . 
our Knowieage 


cause 


is still in its veriest infancy, 
our speculations regarding it 
from satisfactory. 


It has been shown experimentally 
marked off fri 


its surroundings by a well-defined bou 


the cell is a fluid body, 


bodies w 
than 
cells we would be only flabby 

the ce 


materials 


ary or membrane. If our 


Thine 
notning 


composed of more 


jelly. However, 
posit about them 


fi rm our bony 


many of 
solid 
skeleton and, in 
the woody parts. 
The fluid of the cell is in 
tion, although 
than others. 


constant mo- 
some parts are denser 
Such differences in density 
suggest some kind of an internal organi 
zation. Within this fluid 
or round body which is invariably pres- 
ent. It is called the nucleus of the cell 
The the 
fluid cell has such surprising properties 
that 
being 
chiefly 


which make life possible. 


} 


we find an ova! 


membrane which encloses 


some 
that 


responsible for 


investigators regard it as 


] 


part of the cell -whicl Is 


the processes 
It has the 
faculty of selecting certain substances to 
pass into the cell and it 
This membrane is not a permanent fix- 


rejects otners 
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ture but is constantly being broken down 
and as constantly being repaired. The 
properties of the membrane are so in- 
triguing that we have to-day a school of 
so-called membrane physiologists who 
are experimenting in the laboratory with 
all sorts of membranes and films in the 
search of a material which will, in some 
measure, duplicate the properties of the 
living cell membrane. On the basis of 
this idea one of the prime functions of 
the materials within the cell seems to be 
to keep its membrane intact and in the 
proper working order. 

The condition of this membrane may 
be illustrated by a crude analogy of a 
country at war with a thin line of de- 
fending troops surrounding it. As long 
as the line is intact all is well. The 
personnel of the line is ever chang- 
ing through individual replacements. 
Wherever the line breaks reinforcements 
are rushed from the interior to fill the 
gap. From the air the interior of the 
country appears to be in turmoil with 
troops and lorries traveling in all direc- 
tions. Evidence of orderly arrangement 
is most apparent along the thin extended 
line surrounding the whole. Such is the 
cell membrane. The life of the cell and 
indeed life in general is a continual ad- 
justment of internal to external condi- 
tions. This means continual work with 
a constant expendiutre of energy, which 
is obtained by the cell through nourish- 
ment. 

How long do cells live? To answer 
this question we must first realize that 
all cells can divide into two young 
daughter cells. This process of cell di- 
vision is periodic and, in the interval 
between successive divisions, the two 
daughter cells grow to the size of the 
mother cell. In young organisms the 
cells multiply rapidly from hour to hour. 
As the organism ages the rate slows 
down until, when maturity is reached, 
many cells may carry on for years with- 
out appreciable change. However, if an 
injury should occur the cells can again 
divide and grow until they have replaced 


the mutilated tissue. This indicat 
the potentialities for continued 
are still present, even in old org 
Under normal conditions these 
potentialities are held in check. 0 
wise, there would be nothing to st 
cells from converting us into cont 
growing and monstrous giants! 

The latent ability of cells 
without control flares into activity 
dread disease of civilization, 
The cells which are affected by 
ease lose their subordination 
eral economy of the body. They 
tinue to multiply and grow to 
insidious tumors which destroy 
in which they grow. 

Cancer differs from the usual 
afflictions in being a peculiar state o! 
living cell. In other diseases our 
tance is lowered because our cells 
and we succumb because our c 
In cancer, on the other hand, 
volved cells are healthy and vy 
but they are so altered as to have 
their original functions. They persist 
and grow as living cells but wit 
tionships which are chaotie and vic 

It is an interesting fact that severa 
the activities characteristic of the 
cell have been successfully imitate 
lifeless chemical compounds. T! 
nothing new. For many years invest 
gators have prepared mixtures of \ 
ous substances which are amazi! 
lifelike. They simulate cells in th 
they move, subdivide and even gr 
size. Some of these mixtures even 
up oxygen and give off carbon di 
thus breathing superficially in the sar 
way that cells do. 

One of the properties of all living 
which is especially evident in ca! 
cells and which still baffles imitatio: 
the periodic rejuvenation and dev 
ment of fresh vigor each time the 
divide. The pronounced manifestat 
of this property in cancer cells suggest 
that the essential problem of cancer : 
of cellular physiology are one and 
same. 
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PSYCHOLOGY AND REEMPLOY MENT 


By Professor MORRIS S. VITELES 


DEPARTMENT OF PSYCHOLOGY, 


‘WHat am I going to do about a 
’ is a question which gives more 
ern to each of us—at one or another 
f our lives—than any other that is 
asked. At the moment it overshad- 
others in the minds of 7 or 8 
ms of people who are out of em- 

Perhaps to a greater degree 


most of us suspect this query is 


ering the young people in our high 


ls and universities, to whom the 
ture presents itself in the form of a 
irge question mark with respect to the 
portant problem of how they are 
ng to earn their living. 


The depression has given additional 


emphasis to this question of the job. It 
must be remembered, however, that it is 
resent even during so-called prosperous 
r rich years. It always presents a 
problem to young people who are for the 
first time faced with a choice of a career. 
It is also becoming a question of increas- 
ng importance to men in their prime 
who are thrown out of jobs which they 
have held for many years because of 
changes in methods of work or because 
f variations in demand that make their 
particular jobs unnecessary. To such 
men particularly the fear of continued 
unemployment is an ever-present spec- 
ter. And, it is important to note, few 
experiences can be more disturbing to 
mental health than the haunting fear of 
losing a job under which so many em- 
ployed workers are laboring to-day, or 
the discouragement, the hopelessness, the 
sense of futility awakened by the inabil- 
ity of the individual to sell his services 
in the labor market. 

A recent study by Hall,’ of the Per- 
10. M. Hall, ‘‘ Attitudes of Unemployed and 
Employed Engineers,’’ Pers. Jour., 12: 222-28, 


i900. 


NIVERSITY OF PENNSY 


Federation, 


dence of this relationship between un 


sonnel Research 


ployment and morale. A _ group 
employed 


unemployed and a group of 
engineers were compared with regard to 
occupational morale, 

employers as a class, ete. Seventy 


per cent. of the unemployed men 
poorer morale than the average employed 


men, and 68 per cent. were more antag 


onistic toward employers as a class 


‘ 


The morale of destitute men who had 


been given ‘‘work relief or 


work’’ was found to be definitely 

than the morale of men who, alt! 
similarly destitute, had not received suc] 
help. The morale of employed men wh: 
anticipated losing their jobs almost any 
time was as low as that of unemployed 
men who were in no particular need. In 
general, the results support the opinion 
that the 
ployment reach beyond material discom 


fort, beyond the disintegration of ski 


grave consequences of unem 


and health, to undermine a man’s att 
tudes toward and 
political and social institutions. 

Aceording to one estimate, 10,000,000 


his fellows toward 


men who have been employed on white 
collar jobs will be forced, during the 
Al 


workers will 


next 10 years, into manual jobs.’ 
other 15,000,000 
find it necessary to transfer to jobs re 


manual 


quiring skills other than those to which 
Men 


technological 


they have been trained. thrown 
out of work by 
and for other reasons over which they 
have no contro! must be 
into new forms of work or into already 


changes 
quickly fitted 


existing occupations where jobs are made 
available by a decrease in the number of 
work-hours or through other measures 

2W. B. Pitkin, ‘‘More Power to You,’’ 


13, Simon and Schuster, New York, 1933 


I 





In the case of these men there is no 
time to be wasted in trying out one or 
another job until by chance each finds 
that for which he is adapted. The rapid 
adjustment and effective use of this 
man-power require an exact analysis, by 
appropriate psychological techniques, of 
qualifications for work. Only in this way 
can there be sound and rapid reeduca- 
tion and placement of each in accordance 
with the new needs of industry and with 
the specific qualifications of each worker 
involved. This means that tradi- 
tional notions of vocational fitness must 
give way to the psychological 
methods in measuring human capacities, 
temperamental traits, interests and skills 
that underlie job success. The findings 
and work of the Stabilization Research 
Institute of the University of Minnesota, 
of the Adult Vocational Guidance Clinic 
conducted by the speaker and of the 
Vocational Adjustment Service of New 
York point to the possibilities in this 
direction. The proposal for testing cen- 
ters in public employment offices may 
well mark the end, in the United States, 
of the attitude that natural selection will 
ultimately place each individual in his 
proper economic niche, and the opening 
of an era of classification and placement 
on the basis of an exact knowledge of 
each individual’s fitness for work.* 

The analysis of individual ability, 
emotional characteristics and interests is 
only the first step in a scientific program 
for putting displaced labor into new 
fields of employment. This must be 
supplemented by psychologically sound 
training programs for teaching men the 
new jobs for which they are qualified. 

Industry and vocational schools can 
very well cooperate to their mutual ad- 
vantage in the formulation and adminis- 
tration of such programs. Industry, for 


also 


use of 


8D. G. Paterson, in J. G. Darley, D. G. 
Paterson, I. E. Peterson, ‘‘Occupational Test- 
ing and the Public Employment Office,’’ p. 4, 


Employment Stabilization Research Institute 


Bulletin No. 19, University of Minnesota, 1933. 
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example, can facilitate transfi 
the organization by training 
enced workers—particular]) 
ones—in the principles and | 
the jobs to which each can be m 





transferred in case of replace: 
job by machines, of changes i: 
practises or of temporary 
pression. 

The application of this p 
mean, for example, that meter 1 
an electric and gas utility wi 
not only in the approved pri 
meter reading, but will also 1 
tailed instruction in the work 
eolleetor. the job to which met 
is related most closely on tl 
tion chart. 
coke gas-making plants will b: 
quainted with the reformed oi 
in preparation for the day w) 


Employees in 


in operating practise may be 
essary, That this is a pra 
program has been demonstrat: 


work of a number of progressiv: 
LE 


ete. 


S 


zations, such as the Philadelp! 
Company, which have formulated s 
training plans as an aid in trans! 
to available jobs employees w1 
otherwise be dropped from t! 
The vocational school 
sponsibility in this connection. 
them are still training men 
which have either disappeared 
completely transformed in the 
years. It is apparent that t 
program of vocational education 
schools is in need of reorganizat 
that training may cover the exact pr 
esses now employed and trades or 
in the process of development. There is 
also reason to believe that the \ 
schools can make a most import 
tribution in increasing the gene! 
and dexterity of those whom the} 
Wherever possible, it is necessar, 
vocational schools to conduct training 





7 
also has 
\f 


¢ 


+ + 


#M. S. Viteles, ‘‘ Adjustment in 
through Training,’’ Pers. Jour., 11: 
1933. 
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ate in the indiy lal a set oft isting mel 
ntal skills that can be used i needs of indus s a 
ys, thereby providing for quick nsta S ne . S 
n to rapidly changing forms _ better to n s 
How to develop such adapt me 
sa psychological problem. The \s Thorndike, of ¢ 
m of the psychologist is needed s is pon SI s 
ilatine me ds w W bh is, 1 \ 5 S 
from the view-point of under body and mind and moi ‘ 
sycno physi iogical processes as mportant to be Vasti ) . some 
from the view-point of the work industrial chang is : 
vs ation In formulating these tee Value of the special W ‘ s 
; eertain fundamental questions hitherto performed 1) S . 
to be answered—such questions — transfer suitable and ay ible wor 
‘ must De hia Ss ‘ 
- s | re a small 1 imbe r | basic Ca tTenae | p ib ) ii ) 
s underlying = sk Which can analysis, retrainu Lor s 
yped in order to create in the ail a point Tor lals ! 1 
. ial a set of fundamental skills guideposts to economic stab 
R r t | in be used In Inanyv J bs, tl ereb) cupatiol a ad} istment Das W 
r for rapid adaptation to rap vears have shown the bewildering c 
changing forms of work of such guideposts Individuals 1 
s there a transfer of skill? How ean _ be directed to economic stability throug! 
ised In promoting a better adapta occupationa analysis and nalviau 
work ? planning. The fulfilment of this need 
R s it possible to make, early in the life ¢@!!s Tor the development of a new type 
g f the individual, an analysis of specific Of Social Institution—the Adult Occupa 
es and other traits as a basis of "ona Adjustment and Employment 
ning a training program best Sern sane The progress tl is alread) 
I ipted to his needs, to avoid placement been made in the establishment of s 
occupation in which he can attain converses and - the development of sound 
. the proficiency level of the ‘‘margi psycnological techniques for their ust 
rker’’? represents a distinct advat 


direction of a healthier occunati 


lhese and similar problems are being 
4 . . ° — Tem 
stigated in the psychological labora 
ah } I I rnd Adult Le 
-day. The answer given to them : 


Oo some extent determine the 


sures to be taken by society in ad son, 0) 8 





MIRROR MAKING BY THE EVAPORATIO 
PROCESS 


By ROBLEY C. WILLIAMS 


OF PHYSICS, CORN 


DEPART) S 
RECENTLY a laboratory technique has limits the range 
been developed for coating glass surfaces can be invest 


le 


with metals, which bids fair to displace Of course, 
the former processes by which silver was atmosphere 
chemically precipitated upon glass. The  wave-lengths short 
deposition of the metal is done by evap- strom units, but. sil 
orating it In a vacuum chamber and con tively useless at 3500 
densing the metal vapors upon the glass Consequently — this 
to be coated, which is nearby in the’ from 3000 to 3500 
chamber. The process accordingly has been investigated for 
come to be called the ‘‘evaporation proe stars. The advent 
ess.”’ Mirrors made in this way are minum mirrors all 
generally front-surface mirrors and are examine 
of great value to the scientist for the as short 
properties ol hardness, untarnishability and furnishes him furt] 
and reflectivity surface which will not 
The uses and possibilities of this proe- is considerably harder 


ess are manifold Mirrors for use in on-elass surfaces 





work where excellence and uniformity The process is not 

of the metal surface is demanded, and have contributed to its present 
where unusual reflecting properties are development. Its forerunner 
advantageous, are best made by evapora- cathodic ‘‘sputtering’’ 

tion. Glass diffraction gratings, with which a metal is bombarded 
thirty thousand rulings to the inch, have vacuum by high-velocity 

been coated with metal in this fashion, able gas, and pieces of the 
and so thin is the film that the rulings’ knocked off. The glass to b 
have not been noticeably filled in, while in the same chamber, and 
the brilliance of the spectrum obtained particles which have been 
from the erating has been increased off adhere to the olass The 
many-fold. Quartz fibers for electrome goes on very slowly and is lin 
ter suspensions are made conducting by _ tically to small surfaces. Met 


evaporating upon them a layer of gold. form oxide coats, like aluminun 


; 


This was formerly done more slowly by be readily deposited by cat! 
sputtering. Films can be made of vary tering 
ing thicknesses and yet thin enough to As long ago as 1894 Edis 
transmit some light, and hence can be the possibility of thermal], 
used as light filters. Cellophane has’ metals in a high vacuum 
been coated with aluminum and then _ tained a patent upon this 
used as a window on an x-ray tube, the year. He experimented 
aluminum serving to filter out the soft methods of deposition: the us 
X-rays. the electrodes of which were 

To astronomers in particular the proe- to be deposited; the heating 
ess is attractive. Until now all glass the desired metal almost to the 
astronomical mirrors have been covered point with consequent slow sub 
by chemically deposited silver, which the use of carbon vessels as 

274 
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THE FIRST MULTIPLE-FILAMENT APPARATUS USED 
COAT LARGE MIRRORS BY EVAPORAT 


ts upon which the metal was to be were able to uss 
‘ed. Evidently the technique was ing element inst 
too successful, for litthke was done by Edison. T! 
h it at that time in employing tl 
Subsequent to Edison’s patent, vari- ing and obtaine 
is patents were granted upon varia were uniform 
ns of the principal idea, but no sig- reflecting 9% 
ant advance was made until about © light 
“9. Some years prior to this a valu films of 
spectroscopic instrument had been lent refi 
fected, the Fabry-Perot interferome- — of 
which has as its principal parts two 
ine, half-silvered, glass plates. Al eSS Was 


igh opaque silvering is done very California 
cessfully by the chemical process, it at Cornell 
iimost impossible to obtain satisfac tions develops 
half-transparent films Conse- allowed exp 

ntly, experimentalists at the Physi shapes and siz 
sche Technische Reichsanstalt in use of a plura 
in investigated the evaporation In the summer 
nique for use with these interferom vestigators bewal 


mirrors. They were aided by the bility of wsi 


elopments that had been made in astronomical 
ducing tungsten wire of all sizes and find a meta 








l 


of chemically deposited silver which tar 


nishes, reflects very poorly in the ultra 
violet and is quite soft The following 
Summer they coated the Lowell Observa 
tory 15-inch mirror with chromium, and 
used this in an attempt to photograph 
the ultra-violet spectrum of the corona 
during the 1932 total solar eclipse 
Chromium was chosen for its extreme 
permanence and its excellent relative 
ultra-violet reflectivity This mirror 
was the first astronomical mirror to be 
coated by the evaporation process. The 
work has been extended so that at the 
present time there are numerous institu 
tions working on the problem. The 36 
inch astronomical mirror of the Lick 
Observatory, which has recently been 
covered with aluminum in a 40-inch 
vacuum chamber at the California Insti 
tute of Technology, is the largest mirror 
vet coated. 

As previously stated, the essential 
parts of the apparatus are a vacuum 
pumping system, a vacuum-chamber to 
contain the glass surface, and the heat- 
ing elements, and supports for the 
electrically-heated tungsten wires upon 
which is placed the metal to be evap 
orated. For the first, a large oil fore 
pump and a mercury or oil-diffusion 
pump is used. Since a pressure of about 
one ten-millionth of atmospheric pres 
sure is needed, the pumps must be fast 
and efficient. The vacuum-chamber is 
generally a glass or metal dome waxed 
down to a metal bed-plate with low 
vapor-pressure wax. In the _ bed-plate 
are mounted insulated lead-wires which 
connect to the tungsten wires to be 
heated. The tungsten wire is generally 
wound into a straight helix or a conical 
helix, and the metal to be evaporated 
placed within. The object to be coated 
is placed in the chamber and is often 
suspended inverted over the tungsten 
filaments at a distance of a few inches. 
The glass surface must be cleaned with 


utmost care, and a method of cleaning 


by electron bombardment has recently 
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been develops dl at the Califo 
tute Atter the glass and filam 
been placed in position and 


vacuum obtained, the ae 


tion of the metal takes only a 
utes Che mirrors thus made ri 
further treatment and, in fa 


tempt at polishing may resu 
ring them. The films are on 
one-hundred-thousandt] of 
thick, and hence fit the cont 


glass surface exactly 
The properties of these meta 
for use as mirrors vary widely 
present writing about twenty 
ent elements have been evaporat 
cluded are common elements lil 
gold, copper and aluminum 
ones like germanium, seleniu 
dium and beryllium. Those 
with extremely high melting p 
which attack the tungsten filam: 
being heated are extremely 
evaporate. The former problem 
solved at the Massachusetts Inst 
Technology, by bombardment 
metal to be evaporated by hig! 
electrons. The ideal metal 
coating, of course, is one that is 
nent and hard, and which possess 
reflectivity throughout thes) 
No element yet evaporated fully 
all these requirements. Chrom 
hard and resistant that it ca 
moved from glass only with ab: 
yet its reflectivity is below that 
other metals. Although son 


metals have a higher reflectiy 


aluminum in certain regions of 
trum, aluminum has an averag 
tivity for the entire spectrul 
higher than that of any oth 
Furthermore, due to the format 
thin, transparent oxide coating 
metal surface, aluminum films 
tarnish, but they are too soft 
Aluminum is the best all-arour 
surface vet developed, howevel 
have been worked with, and 
possibilities that eventually 


mirror will be produced from 
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HE BERKELEY MEETING OF THE AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE 


fourth 


nety meet Yr ot The ass 
was held at Berkeley in June 
e joint auspices of the Univer 


he Pacifie Di 


It attracted a 


California and t 
tl 


ation 


1,164 


1@ ASSOC! 


attendance ; persons regis 


r the meeting and several hm 

hers who failed to do so partici 
n some of its numerous sessions 
nths oF the registration came 


Pacitie 
remain 


number from 


localities, a 
Th 


meeting in the » ss 


Listant 


en countries IS meeting Was the 


, 
national an 


> > 
sco Bay Region, a previous sum 


neeting having been held in 1915 
¢ the Panama-Pacific Exposition 
Details as 10 arrangements for the 
g were leit largely in the hands of 
‘al committee. Besides its custon 


ties it was called upon 


assem 
program material and to prepare 
handle publicity 


ith Mr. Austin H 


news releases 


printing and to 


in arrangement w 





( the preparation of 
her details in connection with pub 


Mr. George A 
of the University News Service, 


were delegated ti 


organized and conducted a 


press 


au where abstracts and manuscripts, 


as the necessary phy sical facili 
to 
spondents. This news service was widely 


es, were available news corre 
{and instrumental in securing exten 

sive publicity for the meeting not only 
local but also in the national press. 
rity for preparing programs was 
J delegated to secretaries pro fem, 
nted for the meeting by the perma 

| seeretary on nomination of the local 


itt of the 


T1les delegvated the responsibility for 


ee, and associated 


most 





issembling t] ms 
resentatives Ss 
very success sil i 
eontact betwee il 
va S pers s ) Sib 
Dl mrat ? ~ 
ra issivnhl ! ‘ 
IVS i Ss, 5S 
’ sentra ~ \ l \ 
ns a yay 
was 1! ) sp) S 
si ness WV 
art 


Monday ~ ‘ 
June 18 to 23, 1934. 1 ‘ 
‘ 1) , ' ‘ ‘ 
ences. eXcUrs . ee 
rs, ¢ il ~ 
> 1s ring ~ “ 
prominet! \\ ) 
ria Was ! \ . 
eeded exp . ‘ 
sect 1s ind s < 
schedu dd 35 6 :, 
result that a sv 
largely give ~ ! f S 
Five even sessions Wel 
by the permanent secretary 1) 
B. Ward, and they were v 
not only by participants oe} 
but also by the general public. | 


cessive evenings Dr. Joel H. H 
delivered the retiring 
president of he 

‘*The Liquid Stat 
Stamp delivered the third Heetor 
lecture on ‘‘Planning the Lan 
te = 


‘Responsibility of S 


Future’’ 


to Government 


Wilson diseussed the topic, ‘Ar 
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succeeding 


W 


veneral sessions 
res arranged by sect 
Ss were of more than specia 
addresses by 
Automatie Pilot’’ 
resson on ‘* Ecotyp 
graphic Distributi 
H. C. Thompson on 
eratures and Lengt! 


luetion in Plants’’: and 


svans on ‘* Radioactivity 
Meteorites.’’ Dr. C 


the new edition of the Canti 
slides, and original films on 
» | ’ rr 
can Mammalian Trypanosomia 
Dr. C. A. Kofoid and on ‘* Deve 
' the Amphibian Keo’ by 
J. A. Lone were sl 


hinat 


he courtesy of the Common lege Women’s ¢ 
Club of California 


public SeSSLON } “rj ay, ] ( 


; 


national 
rs, speakers and presiding officers at genera 
eneral sessions of the 


‘ +, ] 
assoc lation ePOnS and 


present as guests of the club at its groups 


uncheon meeting in the Palace to Day 
n San Franciseo, at which Dr. R 
ikan spoke on ‘‘Science and Na 
Welfare.’’ 
al features of veneral interest in 
a reception held on Monday 
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PORTRAIT OF BAILEY WILLIS 
EMERITUS PROFESSOR OF GEOLOGY IN STANFORD UNIVERSITY, NEWLY 
Paciric Division, A. A. A. 8, 
the California Academy of Sciences, at which an attempt was madi 
which served a complimentary buffet of informal exhibits and demonst 
luncheon to about 175 persons in their to acquaint visitors with researc 
Simson African Hall. Visitors were ties of the university. <A specia 
given an opportunity to inspect the de- of books of epochal significance 
partments and exhibits of the academy history of science, selected w 
and in the afternoon they were given a_ supervision of Professors H. M 
free automobile bus tour of San Fran- and J. W. Thompson, attracte: 
cisco through the courtesy of the San deal of attention. <A booklet c 
Francisco Chamber of Commerce. annotations on the items inclu 
On Tuesday afternoon many of the exhibit was prepared and p! 


university departments held open house, the meeting. The exhibit inc 
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STEPHENS UNION BUILDING 
B ) 


nsive collection of portraits of scie 
worthies, mostly in the form of 
ng, from the private collection 
fessor H. M. Evans and portions of 
Hearst Medical Pap) rus The Na 
Park Service, through the cour 


f Ansel F. Hall, placed a large — represente 


‘tion of relief models of nationa attempt was mac 


rks on exhibit. Besides the specially 
‘epared exhibits, a number of the uni 





LIFE SCIENCES BUILDING 
HICH MOST OF THE SESSIONS IN THE BIOLOGICA SCIENCES 


HELD 
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PORTRAIT OF JOEL H. HILDEBRAND 
PROFESSOR OF CHEMISTRY IN THE UNIVERSITY OF CALIFORNIA, RETIRING PRESIDE? 
Division, A. A, A. 8. 


on the Pacific Coast had held a joint other organizations cooperated 
meeting in Berkeley in April, which was — sections in the meeting. | 
well attended and brought forth a very complete program may be ot 
extensive program. Nevertheless, this the permanent secretary. 

field was represented by a joint luncheon Several sections which frequent 
conference of the Committee on Ocean- not well represented at associat 
ography of the Pacific and the Western’ ings presented extensive prog 
Society of Naturalists. Eight hundred this meeting. The Social and E 


and fifty papers are listed in the special Sciences, in cooperation wit! 
ometric Society, the Americal 


programs and 36 associated societies and st 
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lamenta 


ipl asized and 1) 


sphate, 
Agronomy 
rical and PI 
Medical Selences 
a unique symposium on 
cal Papyrus, portions 
included in the ex] 
The program of 
S opened with a memoria 
of Dr. William H. Wele 
J. MeKeen Cattell presided and 
man Wilbur spoke on the life and 
Dr. Welel The remaining por 
the Medical 


es was devoted to endocrinology 


+ 


the program In 
paragra 


. } : } onal Mapers 
n, hygiene and epidemiology and — 
. . ; . special Teature 
Log SeSSIONS were also } eld by | 
. 7 . a ae »e ne iargvge number ¢ 
ety for Experimen al Bi Og 
‘ , : : were arranged an 
Pacifie Coast Brat 
‘1g ‘ , tions with commor 
California State Veterinary 
“ ; practise 
Association Engineering was 
\ culty in 
sentec rograms of the Aero } 
i. ; aaa doubt avoide 
and Hydraulic Divisions of the ' ; 
“ee “gyre which mig! 
rican Society of Mechanical Engi 
, AP troublesome 
S i ) ‘ograms of the 
ind by joint program were not onl 
orv Section of the ‘rican Geo a 
ay cotn n of the American (Ge quality and wit 
Union and the Paeifie Coast sions Were 
of the American Society of Agri to such 


ral Engineers and by a program of — ctaneces ori: 
Western Inter-State Snow Confer be 


» changed 


Education arranged a program of modate lare 


sessions devoted to selected topics fourth meet 
ned with Psychology in a sympo 

‘Can Personality be Measured 

ogy presented a very extensive  apprec 

m under the auspices of the West tion 


‘sychological Association. 
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MADAME MARIE SKLODOWSKA CURIE 


beech 


lies in a 


HippEN now by a row of trees 


Madame Marie Curie’s grave 
1] 


ittle village cemetery at Sceaux, France. 


She died on July 4, 1934, after a brief ill- 
Too busy to be famous, too much 


ness 


in love with her work to consider fame 


more than a by-product of labor and 


zeal, she believed with her husband ‘* No 


matter what it does to one, even if it 


Pr 
makes of 


one a body without a soul, one 
Yet 


for her two daughters, 


must go on with one’s work.’’ she 


found time Irene 


and Eve, and for her friends, just as in 
the early days of her marriage she had 
found time to do her own housework, 


teach classes and make her discoveries. 
Born in Warsaw, Poland, on November 

Marie Sklodowska 

training and 


her 
her 


7. 1867, received 


scientific part of 


first 
heritage of patience and euriosity from 


her father, who was a Polish edueator. 


Krom Warsaw she went first to Cracow, 
then to Paris to study, taking a degree 
in science at the university there, and 
began the 

which continued for nearly forty years. 


long series of experiments 

When she was twenty-eight she mar- 
ried Pierre Curie, a physicist working 
on magnetism and_ erystallography. 
They had no money but they had pleas- 
Mme. 


have bought a tandem bicycle with her 


ant whims, for Curie is said to 
wedding money. 

Their that 
nite capacity for taking pains which has 


They had also 


common dower was infi- 


been defined as genius. 
an endowment of zeal or patience or curi- 


Osity to forge ahead, even though the 
laboratory roof leaked rain or snow. 
They worked in an abandoned shed. 


Mme. 
Curie said, ‘‘with a skylight roof which 
didn’t They 
must have worked late and arduously, 
for both had teaching to 
order to make a They worked 


It was only a wooden shack,’’ 
always keep the rain out.’’ 
much do in 
living. 
winter, to make 
for 


in their overeoats in the 
the 


money which might have gone 





other nl 


that 
our 


warmth to feed 
had to for 
out of our own pockets’’ 


pay scientil 
for the fabulous pickings 
vield the world. 

The 


joined forces, Henri Beequer 


vear after the 


oft both. discovered the rac 


uranium, an mare 


erties of 


quence of the discovery of x 


a few months before by Roénte 
the beginning of the study 
tivity dates from 1896. Se) 
the uranium left a residu 
times as radioactive weight 

as the uranium She first s 
from the residue a substane 
active than uranium which was 


polonium in honor of Mme. | 
tive land. Working together 
then separated a second rad 
stance which they named 1 
is a fiercely active substance 
pure state radium bromide 

tivity about two million times 
as an equal weight of uraniun 
the 


226 and later pi 


Curie found atomic 
radium to be 
international radium standa1 
twenty-two milligrams of pu 
chloride preserved in the Bure 
Mesures at S 


Secondary s! 


national des Poids et 
near Paris. 
checked carefully with this pi 
are kept in other places, there 
at the U.S. 


ington. 


Bureau of Standat 





Before Professor Pierre ( il 
in 1906 when he was run ove! 


by a dray in Paris streets 


were inseparable in the laborat 
at home, and working together « 
to elucidate the properties 
and its transformation products 
were awarded the Davy meda 
Royal Society in 1903, and 
prize for physies was divided 
them and H 


vear between 





















PROGRESS OF SCIENCE JS0 


THE 
4 














MME. MARIE SKLODOWSKA CURIE, 1867-1934 
‘FESSOR OF RADIOACTIVITY AT THE UNIVERSITY OF PARIS WITH HI AND, | 


PIERRE CURIE, SHE DISCOVERED RADIUM AND POLONIUM, AND FO 





E SCIENCE OF RADIOA 


TH 
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quer Professor Curie was elected t 
the Academy of Sciences in 1905, just 
one year before his death 

Mme. Curie succeeded him as profes 
sor at the University of Paris, the only 
woman to hold the post of university 
professor in Franee. She was also the 
only person to receive a second Nobel 
prize (1911) for isolating radium as a 


~ 


pure metal and for determining it 
atomic weight 

Theoretically, the importance _ to 
science of the discovery and isolation of 
radium is great because radium has 
played an extensive part in the growth 
of knowledge of the internal structure 


of atoms in general. The discovery ol 


polonium and radium led to the modern 
analyses of radioactivity in terms of the 
spontaneous transformation of the radio 
active bodies 

The first gift of radium to Mme. Curie 
from the women of America was made 
in May, 1921, when she visited this 
country. The gift was prepared by the 
women of America when Mme. Curie 
said she would rather have one gram of 
radium for her own use than anything 
in the world. Madame accepted it with 
the shy graciousness which character 
ized her dealings with fame, ending he1 
little speech to the President after his 
presentation of the radium, ‘‘I thank 
your countrywomen in the name of hu- 
manity which we all wish so much to 
make happier,’’ and then impulsively, 
‘I love you all, my American friends, 
very much.’’ 

She had papers drawn making the 
gram of radium the property of the 
Curie Institute at the University of 
Paris, and willed it to the University 
‘‘on the condition that my daughter, 
[Irene Curie (now Mme. Joliot Curie, 
the wife of M. Frederic Joliot, a dis 
tinguished man of science, who subse 


quent to his marriage consented to take 











the family name 


‘ 


during her life en 
vram of radium 
On the oeceasion of her first 
this country, Mme. Curie rec 
orary degrees from Yale | 


Smith College and the WU) 


Pennsylvania When she ret 
1929, the honorary degree 
Science was conferred on 
Lawrence University. On 


Mme. Curie dedicated the He) 


of Chemistry at the univers 





which a statue of her had bi 
After the gram of radiun 
presented, a gift of a yea 


$3500 was also given, since M 


a. 3 ~~ 


had been foreed all her ’ 
gally. But she did not seem t 
: -~ 


to spend money on herself at 
the money to rent a gram of 1 
the use of the Warsaw Hospita 
tober 30, 1929, she was pres 
a second gram of radium in tf! 
in order to release the in 
earlier for her own ust Pp 
Hoover in making the present 
tribute to the fundamental i 
of scientifie research. Mme. | 
accepting the gift said, ‘**M: 
very much my life, and | 
made happy by your generous 
of it. ... I feel deeply the 
of what has been said by the P 
of the United States about t! 
pure science; this has been 
my life. Scientific research has 
beauty and its reward in its¢ 
[ have found happiness in m) 
To some extent the life of Mi 
was shortened by the nature of 
Kor years her hands had b 
tender, and press reports stati 
death was due to a form 


rened 


anemia caused or hast | bi 


to the radioactive substances 
she worked. 
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THE HOPI INDIAN STAIRWAY AT WALPI 
THe Museun 


has recentis acqu 





ings of the Hopi 

town of Walp 

erick S. Dellenbaug! 

the canyons of the ¢ 

Powell in 1871 and 

slab stairway exhibits considerable e1 


1] 4 4 
neering skill, and is the southern 


trance to the town of Walpi, perches 


in an impregnable position 





dred feet above the 

ing party could enter 

stairway without bein: 

stones thrown fro 

northern entrance 

leading up between perpendicular ¢ 
from the summit of the mesa ¥ 
hostile Navajos att 


an entrance by ft S passage al cl 


ago a band of 
five of them were thrown over 
TO erash below 
Walpi from the 


passage to the 








cisco Mountains 
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THE DROUGHT AND ITS EFFECTS ON AGRICULTURAL CROPS 


WEATHER reports for July, « heavy toll an oe the vest 
the entire ] ite tates. cont , { tricke) are; ver 2500.00 
establish the 
n America 


dwest and 


retha ned 


are oO 
except in scattered local areas Reliet 
When the United States as a whole damage to 
is considered, July was not lv « has been estimated 


standingly dry but the hottest mont! Administrator H: 


i 
urr’y 


ever known, with the all-time maximum billion dollars, w 


temperature records exceeded in many lion people an 

places, especially in the Mid-Western country’s area 

States. Examination of the rainfall map ous problems of di 

of the United States, covering the same the Agricultural Adjustment 

month, shows a drought by no means as __ tration is convinced that thi 

wide-spread as the heat. Numerous lo not face any danger of 

ealities, scattered throughout the coun despite the drought Sag 

try, had more than average rainfall, but of the Department of 

those territories most severely affected mates that general living 

by the spring drought were not among expected to increase from 

them. The Department of Agriculture as a result of the droug 

also reports that the departure of aver- taken separately increasing 

age July temperatures from normal for 20 per cent A food and feed s 

different sections of the country is quite going forward to determine 

similar to that which oceurred in July, the food supply is and orders 

1901, the previous hottest month on given to the Department of <A, 

record, though the departures from nor- crop experts to send in 

mal were somewhat larger in most places data on the food, feed and s 

in 1934 than in 1901. available on farms, count. 
Rainfall during July could not have and other storage facilities 

saved pasture, hay, and small grains At the date of writing, 

generally, for their critical period had heavy rains had come 

passed The corn crop may still be drought in the most severel 

saved, for its critical period occurs later, Middle Western regions, 

but each week with diminishing optim it came too late to help ma 

ism the Department of Agriculture gives may enable a fair amount 

out successively lower estimates of the crop to be salvaged, and 

expected crop relief from the acute water s 


The shortage of water has also taken \| 





